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BUYS THE MATERIAL 
To Build This Harris Home 


Easily Built— Guaranteed 
Construction 


Cut-to-Fit 


Big Lumber 


Shipping Points 


to Stay Homes in our No Waste 
free $10,000 Book : 
of Plans shipped 
“direct to you” from 
our four big ship- 
No Money Down ping points con- 


Save yy, to i, veniently located. 


Write Today 


We will name you freight 
prepaid prices on every- 
thing — lumber, millwork, hard- 
ware, plumbing, heating, etc., that 
will mean a saving of from !s 
to %. Upwards of 20,000,000 
feet of brand new lumber is in 


= ) 
Your Home at the Price You Ought to Pay | 


23 YEARS OF EXPERT PLANNING 
Greatest of all is this Harris Home Building Plan, a truly wonderful offer — clean 
and straightforward. The first real helpful home building plan— the opening 
wedge that made it possible for thousands of satisfied Harris Home owners to realize their 
dream of vears. In dealing with us you reap the benefits of these vital essentials — 23 Years of 
Expert Planning, Designing and Close Study of Economy in material and labor. Through all 
these years we have maintained with ease, our lead, never finding it necessary to recognize competition Make 
us prove this to your satisfaction. It won’t cost you a penny to get our offer now —to-dav. Our binding guar- 


antee backed by every cent of our ten million dollar capital stock, gives you an iron clad protection. You can’t 
possibly go wrong, for we take all the risk, you take none. 


our mammoth stock at all \ ™ 
times, and we will ship withou’ 
one cent down. Get our plan. ———— 


Build 


OurGuarantee 
Protects You 


THE DESIGNT te Harris Home No.161, | THE MATERIAL Knotless lumber 
. ——= above, is a perfect combina- for all outside finish, 
interior finish, Flooring and Cedar Shingles. No. 1 

pantry and modern interior. ‘his ten one of 
the many splendid designs which can be carefully all glass in and back puttied ~ saves time _and labor. 

studied from our Free Plan Book in your own Up-to-date Antique Copper or Lemon Brass Finish 


home during your leisure hours. Mail the cou- Hardware. Harris Homes are architecturally 

pon below for your copy of our Plan Book today. correct in every detail. 
PLANS FREE We will send you a complete set of blue print plans, such 
Mail Coupon as would cost you from $25 to $100 if drawn up by any reputable 


architect, upon receipt of the coupon below and $1. We will also include along with the plans, 
free of charge, Specifications, Material List and a guaranteed delivered price to your station. 


Below Today 


Dept CF7 
Harris Bros. Co. 


Send me your Free 
$10,000 Plan Book [ 
am a'so interested in 


lecide to vou will dited 


rcohase, ;w h this remittance ot on y 
is absolutely free. If the pls 


i i 
ans did not suit and you are not ready to buy, return them, and 50c¢ will be 


refunded 


Plumbing and Heating | Quality Roofing Building Material 
You can easily install your own heating | Our new roofing book is Mail the coupon today 
plant and plumbing material with the | full of practical informa- for our 200-page building 


ssistance of ur free expert engineering | tion. Telis you the corre 


gra uaterial book, ret 
service We show you how to eliminate | and style of material adapted | gain i! r, doors, win s, 
the | Mail the | to your parti ww purpose ro 1g, plumb 
o b- | Everything explained by dia ; 
of our new plom lighting fixtures 
Complete | grams Biggest values ever 
bathroom tfits, $37.S0, Enam- | offered, in ready roofing, me . pe 
Name. ele t t low as $23. | roofing, siding, ceilings vines ral ma 
ing plints, $67. | Prices represent savings i tr ns ion of 
Steam heating plints, $858. 1s to 4 in every instance M n 1 sa 
Address 


Hot water heat. plants, $98. | coupon for FREE copy t ings evident in every instance. 


Our every transaction guaranteed and backed 
up by our capital stock of $10,000,000.00 


ARRIS BROTHERS CO. ciicaco 
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Floating Motion-Picture Show and Dance Hall 


ITH the idea of providing amuse- 

ment for the summer residents 
along the shore of Lake Wawasee, in 
Indiana, there has been built a motor- 
boat that is in effect a combination 
of motion-picture theater and dance 
hall. The boat is 90% ft. long, and 
has a beam of 30 ft. and a drait of 
from 30 in, to 48 in. It is to be pro- 
pelled by a 45-hp. internal-combustion 
engine and is capable of carrying 800 
passengers. Trips around the lake are 
to be made six nights a week during 
the summer, the deck being used on 
alternate nights for motion-picture 


shows and for dancing. The boat will 
have five regular landing places so lo- 
cated that any cottage or hotel around 
the lake can be reached. 


j 

ae 


New Excursion Boat on Lake Wawasee, in Indiana: The Deck is Used on Alternate Nights as a 


Motion-Picture Theater and as a Dance Hall 
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FIRE AND GAS IN WORLD WAR 


Fighters in France and Flanders Using Deadliest Means of Destruction 
Known to Modern Science 


- HE primitive warrior who used 
poisoned arrows when he did not 
intend to eat his victim could never 
have given the modern fighter any les- 
sons in savagery. Poisoned arrows are 


SUGGESTED BY COPYRIGHTED SKETCH IN ILLUSTRATED LONDON NEWS 


German Soldier Equipped with Oil Tank, Goggles, 
and Mask, Ready to Attack with Burning Oil 


not being used in the European war, 
but apparently only for the reason that 
they are out of date and do not destroy 
life on a sufficiently large scale to meet 
the requirements of a twentieth-cen- 
tury war. To get satisfactory results 
the modern science of chemistry has 
been called into service. Poison gases 


are used, and if the wind is not right 


for this, liquid fire is thrown into the 
enemy’s trenches. With the conditions 
favorable, a dense volume of poison 
gas that follows the ground in a cloud 
fifteen feet or more in depth is sent 
down on the wind to the enemy’s 
position. 

Whoever may have been responsible 
originally for the resort to poison 
gas, there is little doubt that both the 
Germans and the allies are now using 
it. The Germans used it in their recent 
attack on Hill No. 60 near Ypres, Bel- 
gium. In the Argonne forest in France 
each side attacks with gas at every op- 
portunity. According to press reports 
the gas used by the French does not 
kill or permanently injure its victims, 
but renders them unconscious for a 
period of one or two hours. Ina recent 
number of this magazine the new 
French turpinite bomb was/ described 
from information coming from an ap- 
parently reliable source. In the light 
of civilized standards, the best that 
can be said for turpinite is that it kills 
instantly. The use of such bombs may 
explain the reported recent successes 
of the allies in Flanders. For several 
weeks London has stood in fear of an 
attack in which the city might be over- 
whelmed by gas bombs thrown from 
Zeppelins. Nor is the use of gas and 
liquid fire the only lapse from the 
standards heretofore thought to form 
an integral part of modern civilization. 
An American manufacturer has de- 
veloped a shell which, according to the 
advertisement, is one of the most 
deadly ever produced. The principal 
merit claimed for this shell is that when 
it explodes, the fragments become 
coated with a poison that makes the 
slightest scratch fatal—that places the 
victim practically beyond the aid of 
medical science, so that he dies in agony 
within a period of four hours. 

Just what will be the outcome, or the 
effect on civilization, of such methods 
of fighting, it is impossible to estimate. 
Judged by the standards of modern 


| 
| 
7 
} 
_k > 
| 
| 


On the opposite page we show two sizes of high explosive shells 
which can be produced from the bar on our 4)" PEQESTAL BASE 
MACHINE (see cut on opposite page). 


On this machine we can finish a 13-Ib. shell all over as it appears 
from very tough material from which shelis are made, in 24 mine 
utes, and from ordinary machine steel in 17 minutes. 

The 18-ib. shell in 30 minutes, or from regular machine steel in 
22 minutes, 

When you figure about $1.00 per day for op ing this hi 
you can then arrive at the actual labor cost for producing the piece. 

We are going to say a littie more something which might be 
interesting. The following is a description of the 13- and 18-Ib. high 
explosive shells which are now bei used so extensively in the war 


he material is high in te strength and VERY SPECIAL 
as a tendency to fracture into smal! pieces upon the explosion o 
the shell. The timing of the fuse for this shel! is similar to the 
shrapnel! shell, but it differs in that two explosive acids are used te 
explode the shell in the large cavity. The combination of these two 
acids causes terrific explosion, having more power than anything of 
its kind yet used. Fragments become coated with these acids in ex+ 
ploding and wounds caused by them mean death in terrible agonv 
within four hours if not ded to i diately. 


Used by 
British 
Troops 
Valve at op 
Is ot Escape 

of Used Air 
COURTESY OF ILLUG- 
| TRATED LONDON NEWS 


From what we are able to learn of conditions in the trenches, it 
is not possible to get dical ist to any in time to prevent 
fatal results. It is necessary to immediately cauterize the wound if in 
the body or head, or to amputate if in the limbs, as there seems 
no antidote that will counteract the poison. 


ell 1s more effective than the 


regular shrapnel, since the wounds caused by shrapnel balis and 
fragments in the muscles are not as dangerous as they have no 
poisonous element making prompt attention necessary. 
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the Gas Protects 
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How the Man Handling 
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American 
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Picture at 

Right Shows 
= —_ How Poison 
German Soldier Gas Settles to 

Equipped with Mine- the Ground 
Rescue Helmet When Released 


Another Type of ~— 
Helmet Used by Germans 
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Simply Ties a Wet 
Handkerchief over the 
Mouth and Nostrils 
When No Respirator is 

to be Had 


The British Soldier 4 


w 


| 
Knowings 
| iN 
| | 

| | | 

| H 
\| 

| 
gl | 
| ij | | Cleveland, Onig 
f 


4 POPULAR MECHANICS 


conscience as well as by the prohibi- 
tions laid down in The Hague conven- 
tions, they appear to be a reversion to 
barbarism. In the Fourth Hague Con- 
vention, which relates to the laws and 
customs of war on land, belligerents 
are forbidden “to employ poison or 
poisoned weapons,” or, “to employ 
arms, projectiles, or materials calcu- 
lated to cause unnecessary suffering.” 
The stand taken heretofore by civilized 
nations is that the killing or disabling 
of the enemy accomplishes every need- 
ful and legitimate purpose. The use 
of gases that torture is evidently part 
of a system of terrorism, an attempt to 
make warfare as frightful as possible 
with the idea of discouraging the 
enemy. Except in the case of non- 
combatants the attempt is proving 
futile, as the army thus attacked simply 
equips itself with gas and fights chem- 
ical with chemical. 

As a defense against gas the soldiers 
are being equipped with respirators of 
various kinds, and it is possible that as 
a result of this development in the war 
an army of fighters will soon look like 
an army of men engaged in mine-rescue 
work. Each of the French soldiers in 
the Argonne now has a felt mask that 
fits over the nose and mouth, and in 
the crevices of this mask is a whitish 
powder which neutralizes the German 
gas, thought to be chlorine. Thus pro- 
tected, the soldier is able to stand 
against the clouds of gas that come 
floating down from the German 
trenches. To this mode of attack the 
French are replying in their own way. 
Several years ago when the French 
authorities were having trouble in sup- 
pressing automobile bandits, the mili- 
tary laboratories were called on to 
provide a bomb that would render the 
victim powerless without permanently 
injuring him. This is said to be the 
bomb that the French are using in the 
Argonne. When one of these bombs 
explodes it gives out a gas that attacks 
the mucous membranes of every one 
within twenty yards, causing the eyes 
to fill with water to the point of blind- 
ness and the throat to burn as if fire 
had been applied. In an hour the vic- 


tim is helpless and virtually blind. In 
another hour or two he recovers. 

While the French use explosive 
bombs for scattering the gas, the Ger- 
mans are employing an apparently less 
efficient method, that of releasing the 
gas from containers in the trenches 
and letting it float down on the enemy. 
The German gas, however, is far the 
more deadly. The composition of this 
gas is unknown except to the Germans, 
but the British experts who have seen 
its effects are inclined to believe it is 
chlorine. Whatever it may be, its ef- 
fects are such that death is sure to 
follow if it is inhaled in sufficient quan- 
tities, while a quantity too small to kill 
quickly will subject the victim to ex- 
cruciating pains and will injure him so 
seriously that there is usually little 
hope of recovery. To escape the effects 
of the gas the Germans engaged in han- 
dling it are said to wear oxygen hel- 
mets. In charging the French trenches 
near Ypres after an attack with gas, the 
Germans themselves wore masks or 
respirators to protect themselves. 

An attack with liquid fire can evi- 
dently be carried out only at close 
range. Each soldier engaged in this 
form of attack has strapped to his back 
a tank containing an inflammable liquid 
under high pressure. Connected by a 
swivel joint with the bottom of the 
tank is a pipe, equipped with a valve, 
which projects several feet to the front 
of the user. With the valve opened 
and the stream lighted the oil is thrown 
forward in burning globules to a dis- 
tance variously estimated at from ten 
to thirty yards. How effective this de- 
vice may be under favorable conditions 
is evident from the fact that in some 
places the trenches are less than 30 yd. 
apart, while in the continual process 
of attack and counter attack, different 
parts of the same trench are sometimes 
held by opposing forces. The soldier 
engaged in hurling the liquid at the 
enemy is himself in considerable dan- 
ger of being blinded or fatally burned, 
and to give such protection as is pos- 
sible, he is provided with goggles and 
a fireproof mask that entirely cover 
the face and throat. 
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“JITNEY BOATS” PLACED IN 
SERVICE 
The jitney-bus idea has taken pos- 
session of the owners of motorboats 
around Portland, Ore., 
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WRECKED RAILROAD CAR 
STOOD ON END 


In a train wreck near Claremont, 
N. H., in which several passenger cars 


and there is now a reg- 
ular “jitney-boat” serv- 
ice for reaching points 
along the water front, 
for making week-end 
cruises, and for making 
trips to points of in- 
terest on the Wil- 
lamette and Columbia 
rivers. There are not 
many of the trips that 
can be made for five 
cents, but it is the evi- 
dent intention of the 
owners of these boats 
to cut the charges con- 
siderably below those 
made by the big excur- 
sion boats and other 
steamers. The “jitney 
boats” range in carry- 
ing capacity from three 
or four persons to 
65. One of the boats 
with a carrying ca- 
pacity of 10 persons 
cuts the water at the 
rate of 22 miles an 
hour, while a_ small 
cruiser that has been 
placed in the service 
has sleeping accommo- 


dations for nine per- 
sons and is capable of 
carrying as many as 16 persons on day 
trips. 


LOOPS THE LOOP WITH A 
FLYING BOAT 


The feat of looping the loop with a 
flying boat was accomplished recently 
by an English airman while testing a 
small single-seater craft, and it is re- 
ported that the first loop and the ones 
that succeeded it were as good as those 
ordinarily made by the same pilot with 
a land machine. This is the first per- 
formance of the kind by a flying boat. 


Unusual Position of the Boggage Car Following a Train 


Wreck in New Hampshire 


were thrown down the embankment 
into a flood-swollen river, the baggage 
car was left standing almost at right 
angles to the roadbed with one end 
high in the air. The car had started 
to slide into the river, but had stopped 
when about halfway down the embank- 
ment, with the result that it remained 
in this unusual position. The wreck 
was caused by a washout. 


CThe fiber of the water hyacinth is 
being utilized in French Indo-China in 
the manufacture of rope, twine, mat- 
ting, boxes, chairs, and cradles. 
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CORNETIST CALLS EASTER 
CONGREGATION 
A cornetist playing at dusk from a 


platform halfway up the church spire 
was the striking feature of a campaign 


How a St. Louis Congregation was Called 
to Easter Service 


for attracting a record-breaking audi- 
ence at the evening Easter service of 
a church in St. Louis. The plat- 


MECHANICS 


form was- more than a hundred feet 
above the ground and was supported 
on the side of the spire by brackets. 
To reach it, it was necessary to make 
a dizzy climb up vertical ladders from 
one of the arched openings at the top 
of the tower. For half an hour before 
the service the cornetist played Easter 
music. The novel plan attracted wide- 
spread attention and resulted in filling 
the church to its capacity. 


DEVICE FOR INSPECTING 
RAILROAD TRACK 


A railroad roadmaster riding over 
his division can tell whether or not the 
track is in good condition without the 
aid of instruments and sufficiently well 
for practical purposes of operation. 
When it comes to awarding prizes for 
good maintenance, as is done on some 
of the leading railroads, it is necessary 
to use some more definite means of 
comparison of the state of the track on 
different sections and divisions. The 
greatest difficulty in making such com- 
parisons with mechanical registering 
devices is that one section in fairly good 
condition may show a great number 
of small vibrations due to irregulari- 
ties in the track, while another section 
in poor condition may show fewer but 
larger vibrations. A compact device 
with few parts, weighing only 22 Ib., 
that can be picked up and carried about 
and placed with its wooden base on 
the floor of any car, seems to solve 
this problem completely. Vibrations 
are detected by two hammers mounted 
on flexible stems, one vertical to de- 
tect the swing of the car and the other 
horizontal to detect the up-and-down 
movements. Each is connected with 
a cyclometer for registering the dis- 
tance the hammef travels and with a 
pedometer for registering the number 
of vibrations. 


CSatisfactory results are said to have 
accompanied the tests made by the 
U. S. Department of Agriculture to de- 
termine the merits of cheese put up in 
air-tight tins. 
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One of Three Frame Houses being Moved through a Street in Boston by a Steam Roller 


HOUSES MOVED WITH A 
STEAM ROLLER 


A novel job of house moving 
was recently carried out in Boston, 
where three frame houses similar to 
the one shown in the illustration were 
pulled in succession through the streets 
by a steam roller to a new site about 
three miles distant. The three houses 
were sold together for $2,800, and the 
cost of moving was about $5,700. A 
considerable part of the expense of 
moving was due to the necessity for 
taking down and replacing electric- 
light and telephone wires along the 
route. 


NEW MACHINE FOR WASHING 
GOLD FROM SAND 


In an attempt to overcome some of 
the difficulties encountered in the use 
of ordinary sluice boxes in placer min- 
ing, and to eliminate the reciprocat- 
ing tables commonly used, a Colorado 
inventor has devised a concentrating 
and separating machine for extract- 
ing gold, and other minerals, from 
sand and crushed ore. It consists prin- 


cipally of a wooden disk, the surface 
of which is lined with curved riffles 
which radiate from the center to the 
circumference. This is mounted. so 
that it may be tilted to various angles, 
according to the character of the mate- 
rial being worked. As sand is fed onto 
the pan, the disk is rotated slowly in 
a counterclockwise direction by a small 
motor. This carries the sand upward 
and passes it beneath sprayers where 
the tailings wash free from the min- 
eral. The filtrate, the gold, zinc, lead, 


With This Pan, It is Claimed, Even Fine-Flour 
Gold is Saved from the Tailings during 
the Washing Process 
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or whatever mineral is being extracted, 
remains in the riffles and is carried to 
the center, where it falls into a recepta- 
cle provided for it. It is claimed by 
the inventor that if the sand is properly 


CURIOUS STATUE AT VIENNA 
ERECTED FOR CHARITY 


At Vienna a committee which is 
promoting a benefit fund for the wid- 
ows and orphans of the war has erected 
a wooden statue 
representing the 
“Defender in 
Iron.” Any donor 
who _ subscribes 
as much as the 
equivalent of 20 
cents in Ameri- 
can money is 
permitted to 
drive a nail into 
the figure. The 
hope is that the 
statue will even- 
tually be covered 
by nail heads, 
which will give 
it the effect of 
being clothed in 
armor. It then 
will be preserved 
as a record of the 
devotion of the 
Viennese to their 
country. Each 
contributor is presented with a picture 
of the statue and is also allowed to in- 
scribe his name in a register which it 
is proposed to file permanently at the 
town hall. Similar statues have been 
built in America recently by European 
sympathizers for essentially the same 
purpose. 


USING THE TELEPHONE TO 
CURE TRUANCY 


_A method that has proved effective 
in curing truancy is being used in the 
schools in Los Angeles. [Each school 
is equipped with a telephone switch- 
board and a schedule giving the names 
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sized, the machine has an efficiency 
that makes it possible for placer 
miners, who otherwise are merely able 
to make a scant living, to receive fairly 
good returns for their labors. 


of the parents and the telephone num- 
ber of each pupil. If a student is ab- 
sent and there seems to be no reason- 
able explanation, there-is telephonic 
communication with the home imme- 
diately, and the cause of the absence 
is learned or the parents are advised 
of the truancy. The telephone ex- 
change is operated in short shifts by 
the students as a part of their regular 
school duties. The high schools have 
self-governing committees among the 
students who look after this work. 


DEVICE FOR SEALING TANKS 
AND CANS AIR-TIGHT 


Designed for the purposg of sealing 
tanks air-tight, a device has been made 
by a French inventor which may be 
used on an ordinary sheet-metal con- 
tainer. 


It offers a means of keeping 
such materials as 
carbide, powder, 
and similar 
things from con- 
tact with the air 
without requir- 
ing a threaded 
collar to be fixed 
to a container in 
order that a cap 
may used. 
One of its ad- 
vantages is that 
it may be used 
either tempora- 
rily, as in the 
case of an emer- 
gency, or perma- 
nently. It is 
built with a circular plate, which fits 
over the outside of an opening, beneath 
which on two arms are attached S- 
shaped locking members that press 
against the top of the container under 
the plate when the screw is turned. 


SIGHT-SEEING IN SAN FRANCISCO TOYLAND 


In “Crazy Town,” 
a Corner of Which 
is Shown Above, 
Some of the Houses 
are Built Upside 
Down While Others 
are Bent in the 
Middle and Other- 
wise Distorted. 
The Chimneys Are 
as Queer as the | 


At the West 
Entrance to Toy- 
land Is “Little 
Eva,” a Toy That 
Stands 110 Feet 
High, While 
Flanking the 
Entrance Is a Row 
of Grotesque Toys 
Mounted on 
Enormous Letter 
Blocks as Shown 


L 


Features of the Panama- 
Pacific Exposition Is 
“Toyland Grown-Up,” a 
Concession in the “‘Zone”’. 
The Picture at the Left 
Shows This Toyland 
during the Celebration 
of May Day 


One of the Grotesque 


1 


Below Is the Town Pump 
of Toyland; Through This 
Pump, Worked Apparently 
by the Figure at the Left, 
Passes All the 


Water Required 
in Keep ing the 
Toyland Grand 


Canal q Supplied 
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SPECTACULAR CLIMB MADE 
WITH MOTORCYCLE 
To demonstrate the  hill-climbing 
abilities of a twin-cylinder motorcycle, 
several striking tests were recently 
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QUALITY OF COAL IMPROVED 
BY SUBMERGENCE IN SEA 


Work which has of late years been 
accomplished both abroad and in this 
country in recovering cargoes of coal 
from sunken vessels 


has tended to show 
that the combustion of 
the product is improved 
by submergence in salt 
water. British 
admiralty has also con- 
ducted special experi- 
ments, the results of 
which have caused like 
conclusions to be made. 
Coal subjected to the 
action of sea water for 
a number of years has 
been found to burn al- 
most entirely away, 
leaving only a_ small 
amount of ash and no 
clinkers. time 
ago several cargoes of 
coal were recovered 
from old vessels in 
Long Island Sound 
which were apparently 


Motorcycle Climbing a Plank Which Rises Nearly Eight Feet 


in a Horizontal of Five Feet 


conducted at Los Angeles in which a 
machine was driven up a 160-per-cent 
grade. The cycle was sent up planking 
inclined against a side of a building. 
The only assistance given was that two 
men pulled down on the footboards to 
prevent the machine from turning 
turtle with its rider, while a third man, 
after falling off the tandem seat, pushed 
downward on the saddle in order to 
give the rear wheel a better hold. The 
same feat was also accomplished with 
the machine carrying three passengers, 
one of them straddling the guard over 
the front wheel. Each climb was made 
from a standing start with the front 
wheel touching the bottom of the plank. 


CA movement is on foot to make the 
“4-4” fire signal, now used in the 
schools of Massachusetts, the universal 
lire signal for the state. 


lost prior to the Civil 
War. The combustion 
of this material was 
found to be excellent. Crates of coal, 
each holding approximately two tons, 
were submerged by the British admir- 
alty in 1903, and at different times since 
certain of them have been raised and 
experiments conducted. The tests all 
have been in favor of the salt-water 
treatment. 


TIMING WATCH HAS DIAL 
DIVIDED DECIMALLY 


A watch just placed on the market 
and designed for making time studies 
of shop and construction work has a 
dial that is divided into tenths and hun- 
dredths of a minute instead of seconds, 
the purpose being to simplify the com- 
putation and analysis of the observa- 
tions. In addition to this there is a 
small hand and dial recording the num- 
ber of minutes up to thirty. 
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SUBMARINE TORPEDO THAT HUNTS ITS QUARRY 


This Torpedo, Designed for Coast Defense, is Steered and Exploded by an Operator Working 
at the Shore Station 


A weapon of the greatest value in 
coast defense has apparently been pro- 
vided by the invention of a torpedo 
that can be started and_ stopped, 
steered so that it will follow its quarry, 
and exploded at the right instant, all 
at the will of an operator working at 
the shore station. This torpedo alter- 
nately flashes a light and throws a jet of 
water above the surface, so that its 
course and position can be seen day 
or night. If the ship at which it is 
aimed gets out of range, the torpedo 
can be turned around and steered back 
to shore, a feature of importance in 
view of the fact that a modern high- 
power torpedo costs upward of $8,000. 
Current for driving the propeller and 
controlling the movements of the tor- 
pedo is supplied through a wire that 
is wound around a shaft in the torpedo 
and has its free end connected with a 
generator at the shore station, the 
wire unwinding from the shaft as the 


torpedo moves forward. The right 
depth is maintained automatically by 
water jets thrown upward or down- 
ward from pipes located near the bow, 
while the steering, which is under the 
control of the operator, is done by jets 
thrown to the right or left by horizon- 
tal pipes placed near the stern. Water 
under pressure is supplied for these 
purposes by an electric pump carried 
within the torpedo. For controlling 
the torpedo the operator uses a switch 
which is provided with four contacts 
When the switch is thrown to the first 
contact, the propeller is started and 
the torpedo goes straight forward. 
For steering to the right the switch is 
moved to the second contact, and for 
steering to the left it is moved to the 
third contact. Moving the switch to 
fourth contact sets in action a mechan- 
ism that ignites a fuse which explodes 
the charge carried in the nose of the 
torpedo. 
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COMBINED COAT RACK AND 
FIRE ESCAPE 
A coat and hatrack that can be 
quickly transformed into a fire escape 
is one of the latest safety devices to 


A New Rack tor Coats and Hats is Easily Converted into 
a Fire Escape Long Enough for Getting 
Down from a Second Floor 
be placed on the market. The post 
is made up of two V-shaped metal 
channels, connected by a strong hinge 
at the top, so that it is square in sec- 
tion when folded for use as a rack. 
lor making it into a fire escape, the 
metal cap at the top is removed, a 
clamp at the bottom is released, and 


the whole is unfolded and let out of 


the window and suspended from the 
window ledge, the hooks serving as 
ladder rungs. The two foot supports 
on one of the sections are provided 


with hooks that fit over the window 
ledge, while the foot supports on the 
other section serve for holding the 
lower end out from the wall. When 
extended in this way, the device is of 
ample length for getting down from a 
second floor. 


COLORING THE WATER IN A 
GAUGE GLASS 


One of the principal disadvantages 
of the ordinary gauge glass for steam 
boilers is the possibility of mistake in 
determining the water level under 
poor lighting conditions. To overcome 
this an English manufacturer has 
brought out a device with which the 
water in the gauge glass is colored a 
bright red. This device consists of a 
small gun-metal reservoir which can 
be screwed into the top fitting of any 
water gauge in place of the usual plug. 
When in place, this reservoir is filled 
with water, coloring matter is added 
and the top is closed by a screw plug. 
The colored water slowly drips into 
the water in the gauge glass and keeps 
it a bright red color, the feed being 
regulated by steam which leads past a 
small valve in the stem connecting the 
reservoir and the gauge glass. The 
steam condenses in the reservoir and 
thus displaces some of the colored 
water. The reservoir requires refilling 
about once a month. It is claimed 
that the coloring matter does not stain 
the gauge glass. 


ILLUSTRATED TALKS GIVEN 
BY PHONOGRAPH OUTFIT 


For giving illustrated phonographic 
lectures, a Colorado professor has de- 
vised a stereopticon attachment for a 
talking machine that operates auto- 
matically and may be timed for any 
record. The pictures to be shown on 
the screen during a talk are mounted 
in a disk frame which revolves before 
the lens of the projector, bringing each 
slide into place at the proper instant. 
The shifting is accomplished by means 
of a series of “dogs” arranged on the 
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back of the picture rack. A shaft con- 
necting this disk and obtaining its 
power from the phonograph, actuates 
the turning mechanism and makes the 
various slides appear in sequence and 
at whatever time intervals are requisite, 
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so that as different topics are reached 
in the lecture, the desired pictures are 
projected on the screen without neces- 
sitating the attention of an operator. 
The device has been used by its in- 
ventor for schoolroom purposes. 


JAPANESE BANDAGE WIDELY USED IN EUROPEAN WAR 


The triangular bandage first intro- 
duced by the Japanese during the 
Russo-Japanese war is now 
being widely used in the Eu- 
ropean war. It been 
found that bandages of this 
type are suitable for binding up 
wounds in any part of the body 
and that one can be carried by 
each soldier without inconveni- 
ence. The Germans improved 


it by printing on the bandage itself, in 
sterilized ink, various figures show- 
ing how it is to be applied. The 
3ritish war office then adopted 
the idea, and every British sol- 
diet now carries one of the 
printed bandages in a _ special 
pocket of his tunic. This band- 
age is often applied without 
assistance by the wounded 
soldier. 


Triangular Bandages Like This are Supplied to Their Soldiers by Both the British and German Governments. 


The Figures, Printed on the Bandage in Sterilized In 


Show How It is to be Applied 
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FIRST-AID REMEDY CASE 
CARRIED ON BELT 
lor carrying first-aid remedies, a 
belt case not greatly unlike a cart- 
ridge bandoleer has been designed 


First-Aid Materials for Asphyxiation Cases Carried on a Belt 


which is easily worn by a worker in a 
mine or other place where accidents 
are apt to occur. It is made in a strip, 
with four separate pockets, that fits 
over a belt and is worn at the back. 
While it is particularly designed for 
carrying materials to be used in the 
treatment of asphyxiation cases, it is 
of a pattern that may be used as well 
for other purposes. It may be quickly 
attached to a belt or removed from 
one, and is compact enough to be car- 
ried without inconvenience. 


SILVER DOLLAR MADE OF 
CORN 


One of the curious features of the 
lowa exhibit at the Panama-Pacific E-x- 
position is a representation of a silver 
dollar made of corn, true to the original 
in form and color, but 4 ft. in diameter. 
It stands on a pedestal also made of 
corn on which a farm scene is repre- 
sented. About a quarter of a million 
grains of corn were used in the con- 
struction. The small ends of the grains 
were cut off and the grains were then 
glued to a wooden framework on which 
the outlines of the dollar had been 
drawn. Corn meal was used for filling 
the spaces between the grains. 
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RUSSIA SEEKING NEW USES 
FOR ALCOHOL 


In an attempt to utilize the nu- 
merous plants formerly employed in 
making vodka as well as to substitute 
a new market for the im- 
mense stores of agricultural 
material used in this indus- 
try before the manufacture 
and sale of vodka was pro- 
hibited at the outbreak of 
the war, the Russian govern- 
ment has offered prizes ag- 
gregating $136,475 for proc- 
esses by which alcoholic 
spirits can converted 
into substances suitable for 
domestic, industrial, and 
technical uses. Seven prizes 
in all are offered, the largest 
being $51,150, and the small- 
est, $2,575. The processes, 
described in French or Russian, must 
be submitted by Jan. 1, 1916, and must 
be of such a nature as to/involve a con- 
siderable consumption of alcohol. 


ARMCHAIR BICYCLE FOR 
SEASIDE USE 


A bicycle that enables the rider to 
recline at ease in an armchair while 
pedaling along the beach or the board 
walk has been devised for use at a 
Florida winter resort. It is low enough 
so that there is little chance of being 
hurt in case of a fall and can be pro- 
pelled easily on level roads. 


Bicycle with Reclining- 
Chair Seat, for Use 
at Seaside Resorts 
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Felting Car Now bein 
olded It Has the Form of a Trunk 


FOLDING JITNEY BUS NEW 
STAGE FEATURE 


A uew theatrical device that is at- 
tracting considerable attention is a jit- 
ney bus that can be folded up in the 
iorm of a trunk. It is being used in 
an act in which the owner endeavors 
to sell the car to a farmer and, failing 
in this, folds it up in disgust and walks 
off the stage with it. The car is a 
stage device pure and simple. It is 
not equipped with power, but can be 
wheeled about the stage easily and is 
capable of holding eight persons. It 
is made of basswood, iron, and canvas, 
and is painted in bright colors. When 
folded, the device makes a trunk, 70 
in. long, 30 in. wide, and 11 in. deep, 
and when unfolded it makes a jitney 
car, 30 in. wide and 140 in. long. The 
operations of folding and unfdlding 
are simple and can be accomplished 
in a few minutes. 


hen 


VERTICAL FILE WITH NEW 
FEATURES 


A new feature in office appliances is 
a vertical file in which the papers are 
held in pockets made of flexible fabric. 
The pockets are formed simply by fold- 
ing a continuous strip of the fabric 
in loops and placing the top of each 
loop over a crossbar that is loosely 
supported at each end on a bar that 
runs lengthwise of the filing drawer. 
The loops are fastened to the cross- 


Used as a Stage Feature: 


bars, while the crossbars are made to 
slide easily on the longitudinal bars. 
With this arrangement the weight of 
the papers in each pocket is sustained 
by two of the crossbars and each 
pocket plumbs its contents by gravity. 
The pockets are easily moved forward 
or backward as required when papers 
are being placed in the file or taken 
out. One of the advantages claimed 


New Vertical File in Which the Papers are Held 
in Fabric Pockets 


for the file is that it is suitable for 
carrying a miscellaneous assortment 
ranging from heavy catalogues to let- 
terheads and sheets of carbon paper. 
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SMALL TRACTOR IS BUILT TO 
REPLACE FARM HORSE 


Several original features are repre- 
sented in a new motor tractor which 


When Working with Four-Horse Implements, 
the Tractor Is Able to Make a Constant. 
Speed of Approximately Two Miles an Hour 


has recently been brought out in the 
West for agricultural purposes. ‘The 


machine is built for plowing and cul- 
tivating, and attempts to replace com- 
pletely the horse in all field work. It 
is equipped with a 30-hp., four-cylinder 
standard motor and drives and steers 
on the front wheels, which are set to- 
gether. These wheels instead of hav- 
ing smooth rims, are provided with 
cross members resembling paddles, 
which dig into the soil, assuring trac- 
tion even in sand. Provision is made 
for keeping the machine level when it 
is working around a hill, or when one 
of the rear wheels is running in a fur- 
row. Both of the back wheels are 
mounted on bell cranks which enables 
them to be adjusted, by raising or low- 
ering, as different conditions are en- 
countered. 

The various implements used with 
the tractor are trailed at the rear. 
The machine is able to turn around in 
its own length. 


SCHOOL INSTRUCTION GIVEN 
BY AID OF PHONOGRAPH 


An instructor in a high school in 
Oregon is successfully using the 


horn on the machine he/is able to 
make the records heard in the largest 
classroom. ‘The machine is now main- 
ly used for teaching composition, the 
work being transcribed in- longhand 

as it comes from the 


phonograph in the instruction of his 
classes, and by placing an enunciator 


on in an 
regon High School 
hich Language 

is bein 
Given with the Aid o 
the Phonograph 


) phonograph. Special 
types of the phono- 
graph have long been 
used in offices for the 
reproduction and trans- 
scription of letters and 
in commercial classes 
as an aid in shorthand 
instruction. Their in- 
troduction in the 
schools provides a 
broader use of far- 
reaching importance, 
since in this way any 
language may be 
taught entirely by the 
laboratory method. The 
students not only have 
the advantage of taking 
down in longhand_ the 
letters, selections from 
classics, and language 
exercises, but are afforded an opportu- 


nity for acquiring correct pronunciation. 7 
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Police Department of Waco, Texas, Attired in White-Cotton Uniforms 


WHITE-COTTON UNIFORMS 
FOR CITY POLICEMEN 


The campaign inaugurated in the 
southern states and carried on exten- 
sively throughout the country for some 
time in an attempt to stimulate a 
greater use of cotton as material for 
clothing, has resulted in the adoption 
of white-cotton uniforms for members 
of the Waco, Tex., police department. 
The suits are made after the same pat- 
tern as those commonly worn else- 
where, but have the twofold advantage 
of being cool and easily cleaned. They 
also serve to encourage a further adop- 
tion of cotton materials for summer 
uniforms. 


NEW WINDOW THAT SWINGS 
INWARD AND OUTWARD 


By an ingenious arrangement of dou- 
ble frames a new balcony window, 
equipped with the usual sliding sashes, 
is made reversible so that it can be 
swung either in or out. This is ac- 
complished by hinging the outer frame 
to swing inward and mounting in this 


an inner frame that carries the sashes 
and is hinged to swing outward. The 
inward swinging feature is particularly 
intended for convenience in cleaning 
the window. ne of the advantages of 
this window is that it requires no spe- 
cial construction in the fixed window 
frame in which it is mounted. 


By Means of the Double, Hinged Frame This Windo v 
can be Swung Either Inward or Outward 
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World's Greatest Sea Tragedy 


By JOHN A. McALEER 


[ The sinking of the Cunard liner “Lusitania” 


by a German submarine off Old Kinsale Head, 


Ireland, on May seventh is unparalleled as a sea tragedy in the history of the world. So 
many elements enter into the disaster that only time can sift its meaning and its bearing on the 


standards of civilized peoples. It is neither the 
Magazine to enter into this phase of the catastrophe. What the conditions were 


the accompanying pictures graphically portray, 


place nor the purpose of Popular Mechanics 
and how met, 


while the article, written by a nautical experi, 


conveys a clear idea of just what degree of safety the public may expect in the most modern 


products of the shipbuilding industry.— Editor. } 


EFORE the sinking of the “Lusi- 
tania” it was confidently believed 
that a ship capable of such speed as 
that of the ill-fated liner was practi- 
cally immune from torpedo attack, and 
that a vessel so thoroughly equipped 
with water-tight bulkheads, even if hit, 
could not possibly sink so quickly as 
to endanger the lives of the passen- 
gers. ‘The details of the disaster fur- 
nish a startling contrast to this feeling 
of security. The “Lusitania” was 
capable of making 25.85 knots, or 
slightly less than 30 miles an hour. 
\When attacked, the liner was about 
ten miles off shore opposite Old Head 
of Kinsale on the south coast of Ire- 
land. It was running at about 20 miles 
an hour, this reduction in speed having 
been made to enable the liner to arrive 
off Liverpool at high tide and thus 
avoid the necessity for waiting outside 
the bar at that port. Accounts differ 
as to whether the ship was hit by one 
or two torpedoes, but in any event she 
sank within a period of not more than 
20 minutes. The attack came from the 
starboard side, and with one or more 
enormous holes torn in the hull below 
the water line the ship began to sink 
immediately, listing so quickly to star- 
board that it was impossible to launch 
lifeboats from the port side, although 
boats had been swung from the davits 
as a precaution against just such an 
emergency. Some boats were got off 
from the starboard side, but before 
they could be filled they were hanging 
far out from the side of the ship and 
were practically inaccessible from the 
decks. Of the 1,906 persons on board 
1,134 lost their lives, 115 of these being 
Americans. 
One may well ask how it was that 
this steamer, representing refinements 
in construction supposed to make her 


positively unsinkable, should succumb 
in 20 minutes, a query which may be 
further emphasized by the loss of that 
other palatial specimen of modern arts, 
the “Titanic.” The traveling public 
have thus had thrust on them two ter 
rible examples of supposedly unsink- 
able ships going down, in each cas 
with a tremendous loss of life, and may 
be excused, with considerable margin, 
if prone to question the efficacy of som, 
of the claims of steamship companies 
and naval constructors about ships 
being unsinkable. 

If pressed, the naval architect would 
contend that his calculations did not 
take into consideration the variable 
human element, or, rather, assumed 
that this factor were a perfect one 
That is, the architect cannot take int 
his computations whether or not the 
doors in the bulkheads are absolutely 
water-tight when they are called upon 
for duty, perhaps some years after their 
installation; nor can he tell whether 
or not some of the engine force may 
jam the doors purposely, so that, 1 
suddenly closed from the bridge, they 
will not, in their descent, crush one ot 
the crew passing, or else make his exit 
impossible. Any of these things are 
likely to happen, but the constructor in 
his figuring cannot take them into con 
sideration. His decison that the boat is 
nonsinkable means that it will not sink 
if everything is carried out according to 
plans, kept in good order, and presup 
poses, finally, that a bulkhead is what 
itis intended to be—a water-tight divi 
sion member—when called upon. 

When we come to vessels engaged 
primarily in the passenger business, all 
consideration as to the relative impor 
tance of safety and profit disappear- 
and this has been the decision under 
which most of our large passenger ves- 
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Drawing from Illustrated London News, Copyrighted in the United States and Canada 


WITH a great section of the hull below the water line splintered by the explosion of the torpedo 4 
fired from a German submarine. the “‘Lusitania’’ first listed shergle to starboard and then 
plunged bow first under the sea. An hour or more before the attack was made the officers sighted a 
submarine, but had left it astern by putting on speed and pursuing a zigzag course. It was apparent 
later that the liner had run into a submarine ambush. The torpedo that sank the ship and brought 
about the death of 1,134 persons, many of whom were women and children, was fired without warning. 
From all accounts, not so much as the periscope of the submarine was seen, the first intimation of 
danger being the white trail left by the torpedo as it sped straight toward the ship on its errand of 
destruction. After the torpedo struck, less than 20 minutes were left for escape from the sinking 
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liner. As the ‘‘Lusitania’’ entered the danger zone where German submarines were thought to be 
lying in wait, the lifeboats were swung from the davits and made ready for a possible emergency, 
although there was thought to be little danger that the ship would be attacked or that it would sink in 
so short a time even if hit. Owing to the sharp list that the ship took within a few minutes after 
being struck, few of the lifeboats could be launched, and of those that succeeded in getting off, several 
were wrecked by being dashed against the side of the ship. It is reported that there was little suction 
asthe ship sank. This is explained by the comparative shallowness of the water, the depth being 
between 300 and 400 feet, and the probability that, with a length of over 700 feet, the bow of the 
liner found bottom before the stern began to sink. 
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sels have been designed. In the case 
of the “Titanic,” it is now well agreed 
that if the bulkheads had been carried 
up farther, the adjacent compartments 
would not have been flooded through 
overflow. At the time of this accident, 
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Transverse Section of the ‘‘Lusitania’” Showing Where 
the Fatal Blow was Struck: The Torpedo is Shown at 
a Depth of About 15 Feet below Surface of Water 


it was freely stated that under the same 
circumstances the “Lusitania” or the 
“Mauretania” would not have sunk. 

The “Lusitania” had 12 transverse 
bulkheads, some of which’ were 
“stepped,” that is, not continuous in 
one plane. The bulkheads in the mid- 
dle of the ship did not extend above 
the main deck, but the five forward 
and five after ones extended one deck 
higher, that is, to the upper deck. This 
was to prevent the overflowing which 
is supposed to have caused the foun- 
dering of the “Titanic.” 

To explain this, let us suppose that 
a boiler room near the center oi the 
vessel were flooded. The vessel would 
then sink bodily and probably draw 


about the same amount of water for- 
ward as aft, because the flooded com- 
partment is in the middle of the ship. 
In other words, she would not trim by 
the head or stern. But if the boiler 
room nearest the bow were flooded, 
the ship would not sink equally at 
both ends, but would be deeper at the 
bow, because the flooded section is 
nearer that end. The water would 
then rise in the bilged compartment 
till it was level with the outside sea. 
Now, unless the bulkheads extended 
above the water line at which the 
vessel finally floats as a result of the 
compartment being flooded, there 
would be nothing to confine the water 
and it would overflow into the adja- 
cent compartment and eventually cause 
the ship to founder. 

The longitudinal bunker bulkheads 
of the “Lusitania” were of great struc- 
tural assistance and further augmented 
the water-tight divisions. Their con- 
tinuity as fore-and-aft structures was 
maintained by connecting them to the 
engine-room bulkheads. Between 
these longitudinal bulkheads and the 
skin of the vessel were located the 
coal bunkers, and a small transverse 
division member, midway between the 
large transverses, further divided the 
coal bunkers into halves. The integ- 
rity of these longitudinals as to water- 
tightness was menaced to some extent 
by the coal! passages, but all these 
openings were well equipped with 
water-tight doors. 

The different fire rooms had access 
to each other by means of openings out 
through the bulkheads, but all of these 
were likewise provided with water-tight 
doors. All such doors were fitted with 
the Stone-Lloyd system of hydraulic 
closing, so that all could be closed 
from the bridge in a very short time. 

Mention has been made of the human 
equation in handling water-tight doors ; 
that the coal passers and the engine- 
room crew very naturally object to be- 
ing locked in, in a time of danger; 
and that there is a tendency on the part 
ot them to block the doors. In the 
Stone-Lloyd system these objections 
are accepted as real, and met. Under 
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With the “Lusitania” Listed at a Dangerous Angle and About to Make Its Final Plunge, It Required a Desperate 
— to Get Any of the Boats Away in Time to Prevent Their being Drawn Down with the Ship 


or 


it the doors can be opened or closed 
separately by the operation of a handle 
placed near the door, or all the doors 
can be closed in an emergency from 
the bridge. A loud bell always pre- 
cedes the closing from the bridge, and 
if, in spite of this warning, anybody 
happens to be locked in a compartment, 
there is the handle near the door for 
him to operate and open it. After he 
has escaped, the door closes again. 


recked against the Side. A Number of the Boats were Upset and the Occupants Drowned 


With all these division members, 
both bulkheads and decks, it was esti- 
mated that the “Lusitania” had 175 
water-tight compartments. 

Generally when a vessel has a hole 
punched in her side either from coll! 
sion or what not, she takes a list toward 
the injured side. As the water pours 
in and she sinks deeper, this list in 
creases, and just before the ship foun 
ders she may capsize. In fact, in many 
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cases when it has been stated of a ves- 
sel that “she went down in five min- 
utes after she was struck,” if the vessel 
had had sufficient stability, she proba- 
bly would have remained afloat much 
longer. Ina great many cases, the im- 
mediate cause of the foundering has not 


ment may produce a dangerous list, but 
this will not be objectionable if the 
vessel has plenty of freeboard, except 
to make it difficult to launch the boats 
on the high side. For this reason, mid- 
dle-line water-tight bulkheads are not 
adopted in passenger vessels where 
safety is considered 


paramount. The lon- 
gitudinals in the case 
of the “Lusitania” 
were kept well into 
the wings of the ves- 
sel so that they gave 
her practically a dou- 
ble hull for the great- 
er part of the length. 

Let us assume that 


one of the _ boiler 
rooms of vessel 
such as the “Lusi- 


tania” is flooded, due 
to an injury in the 
starboard side, for ex- 
ample, that penetrat- 
ed both the outer shell 
and the inner bunker 
bulkhead. The vessel 
would then take a list 
to starboard. Let it 
further be assumed 
that two compart- 
ments are in this con- 
dition from an injury 
inflicted around one 
of the divisional bulk- 
heads. This will nat- 
urally cause a further 
list to starboard. How 
far she will list or 
whether she will re- 
main in stable equi- 
librium, it is impossi- 
ble to say without 
more exact data. 


COPYRIGHT, THE SPHERE, LONDON 
The Explosion of the Torpedo Not Only Tore a Hole in the Hull Well 
below the Water Line, but Evidently Wrenched Adjacent Parts of the 
ater-Tight Bulkheads Were Useless 


Steel Structure So Severely That the 


been so much that the vessel could not 
remain afloat with the compartment 
flooded, as that the bilging of it 
produced unstable equilibrium. With 
longitudinal center-line bulkheads, 
even the flooding of a small compart- 


There can be neo 
doubt but that every- 
body on board the 
“Lusitania” knew that 
an attempt would probably be made to 
destroy her. For that reason it is nat- 
ural to suppose that they would take 
all ordinary precautions at least. They 
would certainly see to it that all water- 
tight doors were in good working 
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How the Victims 
of the “Lusitania” 
Disaster were 
Taken through the 
Streets of Queens- 
town to the Burial 
Place: The Coffins 
of All British Sub- - 


jects were Covered 


PHOTOS COPYRIGHT, UNDERWOOD 4 UNDERWOOD 


order, and Captain Turner 
has stated that as soon as he 
picked up the Irish coast, he 
had the boats got out and 
all the water-tight doors 
closed. Therefore, there is 
every reason to believe that 
at the time of the tarpedo- 
ing the conditions on the 
ship were very near to what 
the naval constructor would 
wish them to be to justify 
his calculations. In other 
words, a bulkhead was prob- 
ably a bulkhead. 

Still the brusque fact re- 
mains that the “Lusitania” 
went down in 20 minutes, 
taking with her many per- 
sons who perhaps from con- 
fidence in her unsinkability 
—a thing which her very 
size would inspire—had not 
even deigned to put on life 
preservers. She sank, too, 
despite all this preparation, 
despite all her details of con- 
struction that had made her 


y the Union Flag 
of the British 


Empire 


Photograph Taken by the Wireless Operator, Showing the 
Lifeboats Swung from the Davits as the “‘Lusitania’’ Entered 


the Danger Zone. 


Markings around Edges were Caused by 


Sea Water After Operator had Jumped from the Stricken Ship 
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a marvel among ships. But it was not 
from a peril of the sea. 

There is very naturally a lack of evi- 
dence of the exact destructiveness of 
torpedoes, for in most cases the vic- 
tims have been placed beyond exam- 
ination. But in the late Russo-Japan- 
ese War there was proof plenty that 
they were not lacking in this respect. 
The case of the Japanese steamer “Sadu 
Maru,” a transport of about 6,000 tons. 
is an example in point, though she was 
not subdivided like the “Lusitania.” 
This vessel, though torpedoed on both 
sides by a Russian cruiser, remained 
afloat. When dry-docked, it indeed ap- 
peared marvelous that she did not 
founder. her starboard side, 
abreast her engine compartment, there 
was a hole nearly 18 feet square, and 
in her port side the second torpedo had 
blown another one about 7 by 15 feet. 
Everything near the place of the ex- 
plosion had been severely shaken and 
started. 

Since the Japanese War everything 
has grown in size. The guns have 
grown from 12 in. to 15 in. The ships 
have doubled in tonnage, and it ts fair 
to expect that the quantity of explo- 
sive used-by the Germans in their tor- 
pedoes is larger with a corresponding 
increase in the destructiveness. Wheth- 
er one torpedo, containing from 200 to 
300 pounds of explosive, would cause 
the destruction of a ship like the “Lusi- 
tania” is an open question. From the 
damage done to the “Sadu Maru,” it is 
not unfair to suppose that it might. If 
the torpedo struck in the vicinity of 
one of the transverse bulkheads and 
caused the flooding of two adjacent 
compartments, assuming the existence 
of sufficient stability, it is quite likely 
that the effect of such a tremendous 
explosion might so generally shake up 
the hull as to start the fastenings of the 
other bulkheads also. 

It has been contended by the English 
that a second torpedo was in fact fired 
and that there were two explosions. 
The Germans contend that only one 
torpedo was used and that the second 
explosion was internal, due to the 
shock of the torpedo detonating the 


ammunition that the ship was carrying. 
If either of these contentions is true, 
the sinking of the ship was natural. 
While it is possible that one torpedo 
caused the foundering for the rea- 
sons suggested, it nevertheless seems 
strange that the vessel did not remain 
afloat longer. The shock of the explo- 
sion might have started the adjoining 
bulkheads so that when these were 
subjected to the water pressure later, 
they would leak and later cause the 
flooding of other compartments. This 
would result in the foundering from 
lack of either stability or buoyancy. 

The alleged second explosion has 
given rise to a rumor that the Germans 
have a torpedo containing two explo- 
sive charges, one of which is detonated 
by the ordinary contact with the hull 
and the second some few seconds later 
by some delayed-fuse system. This 
is an age when almost anything is 
possible, and if they have something of 
this sort, it must be akin tp the delayed 
explosions now in use in shrapnel and 
high-explosive shells. Various claims 
have been made for systems working 
along these lines. They usually pro- 
vide for a compartmented shell with 
various means for later detonating the 
high explosive. Thé objection to this 
theory would be the difficulty in keep- 
ing the vehicle of the second explosive 
intact during the detonation of the first. 
It may also be that they have some 
system depending on the penetrating 
power of the torpedo puncturing the 
comparatively thin shell and then later 
detonating the explosive by a delayed 
fuse. A modern torpedo, 18 in. in 
diameter, working under superheated 
compressed air, at a range of 1,000 yd., 
can develop a_ speed of forty-three 
knots, or 72 ft. per second, and assum- 
ing a weight of 1,000 Ib., would possess 
considerable penetrating potential 
against plating from three-fourths to 
seven-eighths inches thick. 

It has been suggested also that the 
second explosion might have been 
caused by the boiler exploding. This 
can be dismissed, as there are too many 
cases of vessels that have been raised 
and the boilers used again. 
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The Bodies Recovered from the Scene 
of the “Lusitania” Disaster were Taken 
to Queenstown for Identification, and 
Many of Them were Buried There with 
Full Military Honors in What might 
be Called Communit Graves. he 
Grave Shown in This Picture Contains 
66 Bodies 


Body of an American Victim of the 
“Lusitania” Disaster, Shrouded in the 
Stars and Stripes, being Carriedthrough 
the Streets of Queenstown. Of the 
Americans on Board the “Lusitania” 
115 Lost Their Lives, and the Bodies 
of Many of These were not Recovered 


= 


28 POPULAR 


TYPHUS FEVER MENACING 
WARRING EUROPE 


In the epidemic of typhus fever now 
raging in that country, Serbia, in the 
belief of observers familiar with con- 
ditions, is menaced with a disaster 
greater than that of the war itself. This 
disease has in fact become a serious 


Model of the Body Louse, the Insect through Which 
Typhus Fever is Spread. This Model is Used 
in a Scientific Study of the Disease 


danger to the whole of Europe. It has 
already spread into Greece and cases 
are being found in increasing numbers 
along the European battle lines. I:ven 
in this country several cases among 
steerage passengers entering the coun- 
try have been stopped at quarantine 
during the past two months. With the 
vigilance that is being exercised, how- 
ever, there is believed to be little dan- 
ger of an epidemic in the United States. 

Although there is some similarity in 
symptoms, typhoid and typhus are two 
separate and distinct diseases, and 
there isa radical difference in the way 
in which they are transmitted. Typhoid 
is essentially an intestinal disease, dif- 
fering in this important particular 
from typhus. In typhus a number of 
the vital organs are affected, the blood, 
liver, kidneys, and spleen all undergo- 
ing changes. One of its features is the 
suddenness with which it comes on. 
Following an incubation period that 
lasts from one to two weeks, during 
which the patient is apparently in good 
health, he will become ill suddenly and 
take to his bed within an hour or two. 


MECHANICS 


The principal symptoms are high fever, 
a characteristic rash, and nervous de- 
rangements peculiar to the disease. It 
usually runs its course in from 14 to 2 
days. Owing to its prevalence among 
persons confined in crowded quarters, 
it was formerly known as “jail” or 
“ship” fever, and from the peculiar ap- 
pearance of the rash it is still some- 
times called spotted fever. Until re- 
cent years the disease was thought to 
be transmitted by the exhalations from 
the lungs. It is now known that 
typhus is transmitted through the hite 
of the body louse, which acts as a car- 
rier in transmitting the disease from 
an infected to a well person in exactly 
the same manner that a mosquito trans- 
mits yellow fever. Vermin of this kind 
is one of the inevitable attendants of 
warfare, and for this reason the disease, 
when it once gains a foothold, spreads 
rapidly among troops through 
countries devastated by war. With 
proper treatment, the mortality rate of 
typhus is somewhat higher than that 
of typhoid. In territory subject to 
war conditions, where the necessary 
treatment and precautions in the way 
of cleanliness are extremely difficult, 
the havoc wrought by typhus may 
easily become a national disaster, as it 
already has in Serbia. 

In an attempt to discover more ef- 
fective methods of treatment the health 
authorities of the United States are 
making a careful study of typhus. One 
of the curious features of this study is 
a wax model, over a foot long, of the 
insect that transmits the disease. This 
model is a marvel of mechanical and 
technical skill and is about one mil- 
lion times the size of the living insect. 
It is made from microscopic measure- 
ments of the original. More than a 
year was spent in its construction, the 
cost of the completed model being 
close to one thousand dollars 


CSky periscopes have been developed 
for the use of lookouts who watch for 
hostile air craft in the war zone. The 
instruments eliminate the neck strains 
suffered by sentinels. 
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LARGE SECTION OF COLON IS RAZED BY FIRE 


Small Area of the Burned 


Section of Colon, a Third 


of Which was Completely 


§ Destroyed by Fire 


PROTOS COPYRIGHT BY UNDERWOOD & UNDERWOOD 


A Line of Tents Erected for the Thousands of Persons Who were Rendered Destitute by the Disaster 


Approximately a third of the city of 
Colon, at the Atlantic portal of the 
Panama Canal, was destroyed on April 
30 by the most disastrous fire that has 
occurred at the Isthmus since the 
American occupation. Property dam- 
age amounting to at least $3,000,000, 
the death of five persons, and the in- 
jury of more than a score of others, re- 


sulted, while nearly 8,000 residents of 
the place were made homeless. 

The fire started shortly before three 
o’clock in the afternoon in a building 
at Eighth and Bolivar streets. Fire 
departments from Panama City, Bal- 
boa, and Gatun were rushed to the 
scene to assist the Colon and Cristobal 
forces in fighting the flames, which 
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swept through the rows of lightly con- 
structed buildings with startling rapid- 
ity. Panama and Zone police, as well 
as members of the U. S. Artillery 
Corps, were dispatched to the port to 
join in patrolling it and preventing 
looting, while canal employes were or- 
ganized into dynamiting gangs to as- 
sist the fire fighters by demolishing 
buildings in the path of the conflagra- 
tion, which burned practically every- 
thing in an area covering 22 blocks 
bounded by Front, Seventh, D, and 
lourteenth streets. 

A concrete building at an intersec- 
tion of Front Street prevented the fire 
from moving farther westward at a 
point which probably would have car- 
ried it to Cristobal, where, as it was, 
a number of minor fires were started by 
flying sparks. 

Relief work was undertaken imme- 
diately by the American Red Cross, 
and, with the help of the canal authori- 
ties and the army, 400 tents and an 
equal number of railway cars were pro- 
vided for housing the hundreds of desti- 
tute families. Likewise arrangements 
were made for the distribution of food, 
while subscription lists were subse- 
quently circulated throughout the zone. 

Colon, which originally was named 
Aspinwall, was once noted the world 
over for its insanitary conditions: 
During the revolution of 1855 the town 
was burned, but was later rebuilt. In 
1911 another fire did serious damage, 
but was not half so extensive as the 
recent disaster. 


NEW PROCESS FOR CASTING 
VOLATILIZABLE METALS 


A newly invented process for cast- 
ing volatilizable metals such as brass 
is intended mainly for making cast 
joints between the rods and tubes used 
in making such metal structures as 
bedsteads, and for making and perma- 
nently attaching the usual ornamental 
knobs. With this process blowholes, 
and other defects due to gases in the 
mold, are done away with. The mold 
used is an ordinary two-part hinged 
mold with recesses in each half for the 


poured metal, and the feature of the 
invention is a vent for the gases that is 
separate and distinct from the channel 
for pouring the molten metal. In 
using the mold the molten metal is 
practically dashed into place with the 
result that the volatile portions of the 
metal are formed into bubbles that 
escape quickly through the vent. 


PICTURES MEANT AS HOAX 
FOOL AMERICANS 


One of the London pictorial maga- 
zines in an issue appearing on the news- 
stands abroad April 1, contained a sup- 
plement of remarkably “faked” war 
pictures which were printed merely as 
a hoax. The gravures in every in- 
stance appeared to be reproductions 
from actual photographs, and were so 
unusually well executed that unless the 
credit lines, which were written in 
French and German, were read, almost 
anyone might have been fooled by 
them. 

The striking point of the incident is 
that when these pictures reached Amer- 
ica they were immediately reprinted 
by a number of the large newspapers 
of the country and accredited as actual 
photographs. This serves to empha- 
size the remarkable effect that the 
present war and its great death-dealing 
machines are having upon its observers. 
War engines which were unheard of 
yesterday are things of reality today, 
and the result is that many persons’ 
imaginations have been so warped by 
startling developments that they have 
become prone to accept even flagrant 
hyperboles as fact. Nothing that has 
the element of possibility in it longer 
appears improbable, unless considered 
coolly and judiciously. 

Over each of the pictures, as origi- 
nally printed, appeared the “name” o: 
its photographer. In one instance this 
was the “Comte de Tirejambe,” which 
translated means “Count Pull-Your- 
Leg,” who was supposed to have re- 
ceived the enormous sum of $55,000 
for a photograph showing the French 
infantry and Prussian Guard crossing 
bayonets in a charge. 
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( Left: A Wooden 2 | | 
Place of a German 
Sniper. Right: FA } 
What Purported to 
be a Giant German 
Armored Car, | 
Carrying 100 Men 


A Cave on the Scilly 
Isles, the Hidden 
Base of the German 
Submarines 
— | Operating off Ireland 
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COURTESY OF THE SKETCH, LONDON 
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THE FRONT 


Above, Italian Lancers 
Crossing the Frontier: A 
Body of the Best Trained 
Horsemen in Europe. 
Beneath is Shown a 
Bersagliere, One of the 
Sharpshooters Known as the 
“Black Devils of the Italian 
Army’”’. They are Especially 
Drilled for Alpine Fighting 


Cycle Corps of Bersaglieri Pressing to the 

to Participate in the General Mobiliza- 

a tion of the Italian Forces Previous to the Formal 
“| Declaration of War against the Austrian Empire 
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ITALY’S ARMY PUSHING ITS WAY TO I! 
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EFFECT OF GERMAN TORPEDO ON MERCHANTMAN 
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One of the Floating Mines 
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This Shows the Relative 
; Size of an Average 
ak a Torpedo and Its Prey 
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The Explosive Effect of a Torpedo is | 
Shown by This Photograph Taken of 

the Steamer “Belridge” in Dry Dock 
after Its Encounter with a Submarine 
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IN VARIOUS CAMPS WITH THE WAR PRISONERS 


| Group of re Held 
throughout the Winter | 
in One of the ay 


Themseives by Plait 
emselves ¥ aitin 
Straw Shoes for Their 


Own Wear 


Wrestling 
Match between 
Russian Soldier 

and Austrian 

Prisoner 


Some of the Russians Pennesty Residing in Berlin 
Who are Now Interned Outside of the City 
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SANDBAGS PROTECT CATHEDRAL FROM SHELLS 


In Attempting to Safeguard against the - ae 
Effects Possible Further Shelling of 

Rheims Cathedral, the French have 

Undertaken to Protect Some of the 
Sculpture Work Decorating the Facade 
| of the Edifice, by Covering It with Heavy 
Walls of Sandbags Held in Place 

bv Scaffolding 
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Approximately a Dozen 
Implements are Held in the 
Rack Strapped to the Back of 
Turco Shovel Carriers 

in the Algerian Infantry | 


— 
aa Drilling British | 
| Recruits in the | 
Art of Bringing 
a Charge toa |] 
| Success ul End. 
a, Straw Bags 
Placed in 
|Trenches Form 
the Targets at / 
Which the Men | 
Rush with 
Lowered 
Bayonets 


Native Forces in East 
Africa Holding a Trench 
in the Face of Approaching 
[| Germans, Whose Advance 
through the Thicket in 
the Foreground has been 
Announced by Pickets 


British Soldier 
: in Winter Attire | 


: S447") Water 
| rom an 
Inundated Trench 
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CURIOUS PHASES OF WAR CAMPS IN EUROPE 


| Odd Use to Which Alpine Soldiers | 
Frequently Put Their Skis: 
Constructing the Framework of a | 
Temporary Shelter in Carpathians | 


This Drawing 


«i Depicts a ||| Comfort and 
Typical | Defense, the | 
\ ater | French are 
Carrier in Lining Their 
the Trenches Group of French Soldiers | 


| Trenches | 

| with } 

Sandbags 
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Warmly Housed in a 
Rabbit Hutch 


— S| Occupied by 
the French 


3 
| 
| | 
ou > 
4 
J 
4 | | i] | | 
= 


— 


CONTINENTAL WAR FROM VARIED VIEWPOINTS 


English Seaplane 
Tender Painted so 
That at a Distance 


It Is without 
Form and Almost 
Indistinguishable 


to the 


‘| French Bomb- 
Dropping 
Apparatus 


~ Fitted with 


| French Gun Used i in Barbed: Wire Entan 
Large Hook with ing Be Attached is Fired into 
the Network and Thea Drawn Back 
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AND THINGS PECULIAR TO MODERN FIGHTING 


PHOTO BY INTERNATIONA. NEWS 
4 Many Horses Used by English 
Mounted Forces and Officers in 
the East Africa Campaign are 
Painted Like Zebras. his Makes 
It Difficult for the Enemy to Pick 
Them Out, Especially when They Are 


@\ Under Cover in a Wood or Thicket 
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Recently Adopted 
Dress, 
semblancetotheGerman Uniform 
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Ta MOTO BY INTERNATIONAD NEWS 
{ 
| British Military Engineers 
Constructing a Suspension 
Bridge across an Irrigation 
Canal in the Vicinity of 
the Great Pyramids of Egypt 
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Mounted Colonial Forces 
of the French Army on 
Outpost Duty near 
Dixmude. The Men are 
Assisting Each Other in 
Winding Their Sashes 


Soldiers Participating 
in an Impromptu 

ritish Gunners Regimental Comrades , ath | Fighter Wearing 
for Carrying | One of the New 
Ammunition — Swimming 

in Emergencies Collars 
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SHOWING UNUSUAL PHASES OF EUROPE’S WAR 
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Cross Erected by the Germans to Mark 
the Graves of the “Brave French Soldiers” 
Whom They hed Buried 
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Field-Gun 


Decorates |* 


| 
and Rifle ' Cross on 
Cartridges | Grave of 
[ae — = Marks a Austrian 


Projectile Fired 
by German | 


| Siege Howitzer 


Compared with \- 
$-Inch Shells | 


German Army Telephone “Central,” at 
Military Station near Warsaw 
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USING ORDINARY BUCKET 
FOR LIVE-MINNOW PAIL 
To enable a fisherman to convert an 
ordinary bucket into a_ satisfactory 
minnow pail, an ingenious device has 


This Simple Device Attached to an Ordinary Bucket 
Converts It into a Minnow Pail 


been made of canvas and netting. A 
circular top piece fitted with a skirt 
that may be tied tightly about the up- 
per part of a bucket has a square open- 
ing in the top which is covered by a 
wire screen hinged to the canvas. Ex- 
tending downward, and lining the pail, 
is a sack made of fine netting. A cord 
attached to the bottom of this allows 
most of it to be raised out of the water, 
or close to the top of it, when it is 
desired to select bait for a hook. The 
bucket may be anchored in a river 
or lake without danger of the minnows 
escaping from it. The device weighs 
only 3 oz., may be carried in a tackle 
box or pocket and can be applied to 
almost any available bucket. 


CA traveling museum that has 7,000 
individual and duplicate collections, 
with lantern slides, stereoscopic views, 
and colored charts and photographs, 
is a feature of the public-school system 
of St. Louis. 


SPECIAL SERIES OF STAMPS 
MARKS OPENING OF CANAL 


In commemoration of the opening of 
the Panama Canal a special series of 
postage stamps has been issued and 
placed on sale at the different offices 
in the Zone. The stamps are made by 
the Republic of Panama in accordance 
with an agreement by which that coun- 
try furnishes the stamps used in the 
Canal Zone postal service and in return 
receives 40 per cent of their face value. 
They are printed in denominations of 
1,2,5,and 10 cents. The one-cent size 
is green and carries a map of the canal; 
the two-cent kind red, with an engrav- 
ing of Balboa at the Pacific Ocean ; the 
five-cent variety blue, and bears a pic- 
ture of the Gatun locks, and the ten- 
cent class orange, and shows a view of 
Culebra Cut. 


AUTOMOBILE HAS SHOW CASE 


FOR BODY 
An unusual body for an automobile 
is a glass show case permanently 


mounted on a car that is used in Los 
Angeles for advertising purposes. This 
novel scheme is used in advertising an 
institution that aims to cure disease 
by correct diet, and the contents of 
the case usually consist of a full meal 
of the food recommended, set out in 
tempting display. It is said to be a 
success in attracting the public atten- 
tion that the owner seeks. The glass 


Novel Plan 
Used in 
Los Angeles 
for 
Advertising 
Health Foods 


case seemed at first to be a poor risk 
in the city traffic, but so far it has 
escaped without a smash. 
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This Sea Wall, Just Completed at Point of Pines, near Boston, is Built as a Series of Steps with the Idea 
of Breaking the Force of the Waves 


SEA WALL BUILT AS SERIES 
OF STEPS 


A sloping sea wall just completed at 
Point of Pines, near Boston, is of such 
form as to break the force of the waves 
and particularly to prevent the under- 
mining of the wall. The feature of 
this wall is that it consists of a series 
of steps running parallel with the shore 
line, the idea being that with this con- 
struction the waves will be broken up 
as they strike and will fall back on 
themselves, thus breaking their force. 
The wall is built of concrete, is about 
a third of a mile long, and cost in the 
neighborhood of $30,000, 


MACHINE FOR ANNOUNCING 
APPOINTMENTS 


A new device particularly designed 
for offices where a great many appoint- 
ments are to be kept track of is an 
automatic annunciator that sounds a 
gong when the time of an appointment 
has been reached. The memorandum 
is made on a paper strip on which is 
marked in the proper order the days 
of the month and the hours of the day. 
The paper is wound in by a drum con- 
trolled by clockwork. In using, the 
memorandum of the appointment is 


made on the line corresponding to the 
date and hour and on the same line a 
perforation is made in the paper. At 
the time indicated, this perforation 
reaches and actuates a trigger which 
rings the gong, giving audible notice 
that the memorandum should be ex- 
amined. The paper strip is long 
enough to last a month and can be 
filed away after being used. 


The Memorandum of 
the Appointment is 
Written on the Strip 
of Paper on a Line 
Corresponding to 
the Date and our, 
and at the Same Time 
a Perforation is Made 
in the Paper. At the 
Time Indicated the 
Perforation Reaches 
and Actuates a Trigger 
Which Rings the Gong 
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CONCRETE WALL DECORATED 
WITH SHELLS 


A novel and attractive effect has 
been produced in a concrete garden 


Novel and Attractive Effect Produced by Imbedding 
Shells in a Concrete Garden Wall 


wall in southern California by imbed- 
ding shells of various sizes and shapes 
in the exposed surfaces. In this wall 
there are two series of steps, and in 
the part adjacent to the steps there 
have been placed shells from 11, to 2 
it. wide and about 12 in. deep. Imbed- 


ded along the face and top of the low 
wall, as well as in the risers of the con- 
crete steps, are dozens of abalone 
shells. The shells are all placed with 
the concave sides out and are highly 
polished. 


SIMPLE TRAP FOR CATCHING 
ROACHES 


A trap for roaches that is being in- 
troduced in Indianapolis consists sim- 
ply of a tin vessel having a tight-fitting 
cover and with the sides wrapped with 
burlap, or cloth, and the top left un- 
wrapped. In the center of the cover 
a hole is punched, and the tin around 
the hole is bent downward to prevent 
the escape of the roaches after they 
have fallen into the vessel. Some sub- 
stance that is attractive to roaches is 
placed in the vessel. The roaches will 
then climb up the cloth wrappings and 
fall into the vessel, from which there 
is no escape if the sides of the vessel 
are smooth and the hole in the lid has 
been properly formed. 


BOXING CONTEST ON AMERICAN BATTLESHIP 


o 


A Feature of the Recent Naval Pageant in New York Harbor was a Boxing Match Fought on the Deck of 
the U. S. Battleship ‘“‘Michigan” to Determine the Middle-Weight Championship of the Atlantic Fleet 
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Back Up the President 
SoS 


HE sinking of the “Lusitania” has demonstrated two things 

important alike to shipowners and passengers: One is the 
inefficiency of the present Jifeboat service and the other is the sinka- 
bility of a supposedly nonsinkable ship. 

As to the lifeboats, of which less than one-half 
Lifeboat the equipment actually performed their mission, it 

must be noted that they were even in half readiness 
for launching, having been swung in the davits and 
made all ready for loading and lowering. The event 
occurred in early afternoon, when passengers were 
dressed and for the most part out of their rooms, and as to the officers 
and crew was at least anticipated as well within the scope of possi- 
bilities. With some fifteen minutes in which to load, lower, and get 
away, fully one-half of the boats became unworkable, and of those 
lowered several overturned or were smashed against the ship’s side. 
To the inlander who never saw a “ Lusitania,” this failure and loss of 
boats seems inexplainable. To the passenger who has crossed on 
such a ship, the difficulties and dangers of a launching are very real. 
In the first place, the boat deck corresponds in height to the eighth or 
ninth story of an office building. The boats are suspended from an 
iron ring at each end, and a slight overload on one side causes them 
to list or tip. Nervous passengers are unconsciously apt to spring 
toward the other side, which then tips still more or spills out its con- 
tents. A well-filled canoe in the water is a very fair illustration of the 
instability of a lifeboat when being lowered. A slight roll of the ship 
also swings the boat suspended over its side like a pendulum. The 
outward swing is harmless, but the force of the inward swing is 
destructive. An ordinary ship’s lifeboat, filled to capacity, weighs 
about four tons, and strikes the steel side of the vessel with great 
force. The wash of the waves against the ship where the boat must 
take the water is the same as where a heavy sea meets a high sea 
wall, producing a boiling effect on a large scale and specially favorable 
to a turn-over. Unless loaded far in excess of capacity, a modern life- 
boat should yield a high average of safety after it has gone a hundred 
yards from its ship. 

In the old days of sailing vessels, the main deck where the boats 
were kept was only 10 to 15 feet above the water. As hulls grew in 
size with steam power, the boat deck and its boats were steadily lifted 
higher and higher, until now they occupy a dizzy height. Ship- 
owners will dislike to give up the large amount of valuable space on 
lower decks necessary to accommodate the lifeboats, but apparently 
something of the kind will eventually be required. 

It is evident, therefore, that our present system of lifeboating is 
absolutely inadequate, especially in the case of the large ships, and 
that some radical changes are imperative, to some extent in the boat 
itself, but particularly as to getting it into the water successfully. 
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HE “Lusitania” was generally supposed to represent the last 7 

word in the requirements of a nonsinkable ship. With a double 
hull (one ship inside of another) and powerful bulkheads, both lateral __|j| 
and longitudinal, providing a large number of water- = 


tight compartments, the public had cherished the idea ; 
Are that she gould be cut in two in the middle, making two | 
Ships ships, or one-third her compartments fill and the other 
Nonsinkable?| two-thirds still float the ship. Just the exact loca- 


tion of the explosion caused by the torpedo, and the 
extent of that explosion, may never be satisfactorily 
| explained, unless the ship is raised. The damage certainly was not 
comparable to that of any ordinary collision with other craft or iceberg. | 
| More and stronger, rather than fewer, bulkheads will doubtless be the | 
| rule in future ship construction, and the sinking in question is no | 
| argument against the necessity of bulkheads. At the sametime,with | 
the record of the “Titanic,” the “Empress of Ireland,” and now the | 
“Lusitania” before us, the fact seems to have been sufficiently estab. 
lished that the passenger should give more attention to his life belt 
and not trust implicitly to even the best bulkhead which engineering 
genius can devise. Perhaps all we should expect of the marine archi- 
tect is a construction which, like a slow-burning building, affords as 
many minutes as possible in which to escape. 

This brings us back again to the absolute necessity of radical 
improvement in lifeboats and the method of launching them, including 
perhaps the placing of some boats on a lower deck than at present. 
Just what would happen to a boat load of passengers locked in a 
water-tight lifeboat of semisubmarine type, and shot from the upper 
deck down nearly 100 feet into the sea, can doubtless only be deter- 
mined by actual experiment. Swimmers have dived that distance, 
and some “shoot-the-chutes” boats approach the same effect as a pop- 
ular amusement. Whatever proves to furnish the solution, it is certain 
something radical must needs be done to reduce such loss of life as 
three recent disasters have caused. 


T this writing the “Lusitania” is supposed to rest on a fairly hard 

bottom in from 300 to 400 feet of water. As a salvage prize, the 

ship and some of its cargo are worth recovering if they can be raised 

within a reasonable length of time. So far as we can 

learn, no intention to attempt recovery of the ship has 

been announced, and war conditions, of course, render 
any possible attempt unusually difficult. 

And yet it cannot be finally said such a raising is 
absolutely impossible, although the engineers may 
bed | estimate the cost at a figure which makes the effort 
impracticable. Ship and cargo would represent probably a weight 
of, say, 40,000 tons. No such large vessel has ever been raised even 
| from less depths, hence the problem presents difficulties which have 

never been solved in actual practice. i 

That we have no precedent, however, does not in itself establish 
an impossibility. Given apparatus of sufficient size and strength, 


Raising the 
“* Lusitania’”’ 
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= 
|| theoretically of course it could be accomplished. Whether or not it { 
would pay is another matter. 
wu The bare possibility, however, is one which cannot fail to interest + 
engineer and layman alike. nl 


Much would doubtless depend on the ability of divers to descend 
toa depth which must establish new records by at least 100 feet, and 
to perform any useful work after getting down. Considerable advance 
has been made of late in diving work, and a recent invention consisting 
of a hollow metal sphere, now under construction, claims ability to 
put two men down 1,000 feet, with control of the vehicle to permit 
the occupants moving it about, or anchoring it to a ship’s side. 
Through windows the divers could observe the work of placing chains 
or cables and by means of telephones direct the work of those on the 
surface. Instead of groping in the dark as formerly, the men above 
would practically observe their own work through the eyes of the 
divers, in this way not only greatly facilitating operations, but making 
the effort effective where otherwise it might be largely experimental. 

It has been suggested that an effort of this nature would probably 
consist in raising the hull a few feet and dragging it inshore until it 
struck bottom; then raising and moving forward again, until it reached 
shallow water where ordinary divers could work for several hours at 
a time. 


E don’t hear much these days about the proposed tunnel under 
the English Channel, to connect England and France. Although 
the engineers have several times during the past 20 years submitted 
complete plans for such an enterprise—some of which 
have been published in this magazine — none has gone 


English beyond the paper stage. -The minute anyone men- 
Channel tioned channel tunnel, apparently the entire English 
Tunnel press broke loose, displaying an opposition scarcely 


less expressive than the present fear of Zeppelins. 

It is interesting to reflect on what such a tunnel 
would be worth to England were it in operation today. Where a 
fleet of battleships are now required to convoy a single transport ship 
carrying only a few thousand men, the same troops could be moved 
comfortably and safely through a tunnel in one-tenth the time, to say 
nothing of the supplies which would flow in an almost unbroken 
stream. Loaded on cars at an English factory, these supplies could 
have traveled to destination near the fighting line in France without 
having been once touched. As it is now, there is the transfer from 
train to ship and ship to train and the constant danger of attack and 
loss in the channel crossing. 

Expressed in dollars alone, the tunnel would have paid for itself 
the first year of the present war. It would seem that the tremendous 
advantage of such secure and rapid transportation must have been so 
demonstrated that the tunnel will become a reality after peace is 
restored. As a menace—that is only a wild dream; for of all high- 
ways which are capable of being put out of commission, a tunnel is 
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the easiest. Movable stone gates, water, deadly gases, burning fluids, 
or explosives are all available and would be made operative before an 
enemy could advance more than a few hundred feet. Can one imagine 
anything more surely fatal than some thousands of men part way 
through an under-sea tunnel when deadly gases, pumped through 
concealed pipes, are liberated; or sea gates opened and the tunnel 
filled when an army was ten miles from the nearest escape ? 


SaaS 


“ COME comment by you on Father’s Day will be vastly appreci- 
ated.—Father’s Day Association.” Such was the request, 
which properly assumed the “some comment” could be only good 
favorable, for while mother-in-law is made to 
bear the burden of many blames, one seldom hears of 
father-in-law “butting in.” 

Father’s Day, however, is as yet more a fancy than 
| a fact: it hasn’t been distinguished from ordinary days 
| with a red spot on calendars; stores, schools, and banks 
_ donot shut their doors in its observance; governors 
do not call by proclamation upon the religiously inclined to assemble 
in their respective places of worship to eulogize Father on Father's 
Day; Sunday schools do not picnic in the woods on its account; boats 
and automobiles do not race because it’s Father’s Day. Father's Day, 
as a matter of fact, is whenever it gets a chance, happening as it does 
on different dates in various states. Even Father gibes at his own 
day, renounces all responsibility for its existence, and in language that 
can be understood repudiates the whole affair. For once Father feels 
a bit foolish, like a boy going home with a girl the first time. 

If left to Father there never would have been any Father’s Day, 
and yet Father, despite his protestations, is not opposed to a day 
which serves distinctly to remind him of his Father, gone long years 
since whither he soon will go. From out the recesses of his heart 
flock forgotten memories on Father’s Day, recollections of how a 
father toiled and sacrificed for him, or perhaps neglected and ignored 
the earnest, ambitious little boy to whom Father nevertheless occu- 
pied that exalted position beside which kings and potentates were as 
nothing. 

And Father, whether his own boyhood recalls tender memories, 
or unhappy, takes on fresh courage and feels a more generous spirit 
toward his own boys and girls. 

In a boy’s heart are the various gradations of love and protection 
for mother, sister, brother; but a boy’s affection for his Father is that 
of an ideal, a grand something to be achieved. Of the many beautiful 
sentiments in life, that which Father’s Day signifies is by no means 
least. 
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authority on aviation. 


THE FIGHTING FLIERS 


What the War has Taught European 


Airmen about Aeroplanes 
By C. G. GREY 


Editor of *‘The Aeroplane,”” London 


(Mr. Grey, the author of this interesting article, is an internationally recognized 
He is himself an airman of ability, having been one of the 
first amateurs in England to take up flying in the pioneer days of the art. 
ments on the results of the experiences of British fliers in the 


His com 
resent war give tne 


clearest possible idea of the relative value of different types of modern aeroplanes. 


At PER eight montis of war it is 
now possible to form some really 
just estimate of the value of aero- 
planes in naval and military opera 
tions, and also of the various types of 
machines which are found most useful 
ior various specific purposes. It speaks 
well for the mental ability and fore- 
sight of the officers in high authority 
in the British navy and army, that 
practically every one of their forecasts 
made before the war has worked out 
accurately in practice, but although 
these officers have expressed their 
opinions freely, chiefly at meetings of 
the Aeronautical Society of Great Brit- 
ain and at lectures to certain naval 
and military institutions, at various 
times during the past three years, it 
was only too evident, even before the 
war, that insufficient attention had been 
paid to them by men in still higher 
political places, for in both services the 
available supplies of aeroplanes were 
obviously much too small. 

Perhaps, as a constant observer of 
these matters, I may be permitted to 
point out to readers of this magazine 
that officers in the United States army 
and navy have also been “voices crying 
in the wilderness” for some years past, 
and it is earnestly to be hoped that the 
lessons of the great European war will 
not be lost on the American nation, 
which in due time will have to take 
up the “white man’s burden” of arma- 
ment. T have had the privilege of talk 
ing to some of the most experienced 


ditor ) 


aviation officers in the United States 
service, and know that their ideas on 
the need for adequate aerial armament 
are thoroughly sound, judged by our 
own lessons in this war. 

Naturally the first task before Great 
Britain, when the wonderful effective- 
ness of aeroplanes became evident, 
Was to turn out as many machines as 
possible, and in France and Germany 
also the problem of output effectively 
put a stopper on all serious forms of 
experimenting. Consequently, the types 
of air craft on both sides remain prac- 
tically the same today as they were 
before the war, the only difference be 
ing that designs which were proved 
defective or ineffective were promptly 
condemned, and every effort was made 
to turn out as many as possible of 
those types which had proved their 
value. 

For this reason the monoplane has 
been practically abandoned by all coun 
tries. In lngland the monoplane has 
never been popular, except among 
exhibition fliers and aerial acrobats, the 
objection to it being that neither the 
pilot nor the passenger ever has a 
thoroughly good view below him, and 
that for a given horsepower it is actu 
ally easier to get high speed out of a 
biplane than out of a monoplane, and 
yet produce a machine which will lift 
reasonable weights and land reason- 
ably slowly 

Tf one looks at a monoplane and a 
biplane “head-on,” one sees that a 
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monoplane is what is known to every 
engineer as a “king-post girder,” where- 
as a biplane is a “box girder.” ‘The 
actual amount of struts and trusses 
and wires is about the same in either 
case, so that for a given width of wing 
from tip to tip, or span, as it is called, 
a biplane has two lifting surfaces, one 
above the other, against the single lift- 
ing surface of the monoplane, so that it 
has twice the lifting area, and yet the 
amount of stuff in the way of struts 
and wires to be pushed through the air 
is roughly about the same; and, as all 
these set up what is called “head resist- 
ance,” the speed in each case is about 
the same; also the weight of each is 
pretty nearly the same, because it is 
possible in a biplane, or box-girder 
structure, to use lighter main spars for 
the wings. 

The greater the surface of an aero- 
plane for the same load, the slower the 
said machine can land and the quicker 
it will get off the ground, which natur- 
ally is an immense advantage to mili- 
tary airmen, who have to work from 
any reasonably smooth field they can 
find instead of from a properly prepared 
aerodrome. All these advantages taken 
together give the reason why the mono- 
plane has been ousted by the biplane. 

The solitary exception is a type of 
monoplane built by one or two firms in 
France, and known as the “parasol,” 
because the single plane is raised above 
the body of the machine, so that it is 
in fact a biplane with the lower pair 
of wings removed, and thus has the 
advantage that the pilot and passenger 
can see perfectly below them by simply 
looking over the sides of the body, but 
as this type possesses in other respects 
all the faults of the monoplane, it is but 
little used. Its chief purpose is the 
observation of artillery fire, for which 
no great speed is required, as the aero- 
plane simply has to wander round and 
round over a limited area watching the 
effect of the shells from the battery 
with which it is co6perating on a given 
mark jin the enemy’s lines. For this a 
good view is essential, but there is no 
need for the machine to carry any 
heavy load in the way of bombs, or a 
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supply of gasoline (or petrol as we call 
it) for long flights. 

The Germans have also discarded 
monoplanes in favor of biplanes, 
though at the beginning of the war one 
heard of nothing except “Taubes.” The 
Taube type, I may explain, is purely a 
German production, although it was 
originated by an Austrian, Herr Etrich. 
It is a large monoplane with wings 
swept back and turned upward toward 
the tips, much like the wings of a bird, 
with the result that the silhouette of 
the machine from below is very like 
that of a pigeon, hence the name 
“Taube,” which is German for “dove.” 

This type of machine is designed to 
be automatically stable; that is to say, 
if left to itself, it will roll about in the 
air when struck by a gust, but will al- 
ways right itself, as a lifeboat rights 
itself in the sea. Unfortunately, from 
the German point of view, it has been 
found impossible to produce machines 
of this type which have any great flying 
or climbing speed, and for nearly a 
year before the war it was evident that 
the type was going out of date and 
would be replaced by large tractor bi- 
planes of the type originated in Eng- 
land by Mr. A. V. Roe. I now learn 
from my friends at the front that 
Taubes are hardly ever seen, and that 
the big German biplanes appear to be 
the only things used. 

The disappearance of the Taube is 
due to two reasons: firstly, because of 
the general inefficiency of monoplanes, 
as already mentioned above, and sec- 
ondly, because, owing to their slow 
flying and slow climbing, such of them 
as ventured very far over the French 
and British lines were either brought 
down by small-arm fire from the 
ground, or by actual combat in the air 
with French and British airmen. 

At the beginning of the war it was 
the British airmen who did practically 
all the flying on the western front, 
because the pick of the French aviation 
corps had been concentrated on the 
eastern French frontier in expectation 
of an attack through Alsace, and the 
Belgian front was left to the British 
Royal Flying Corps, who did the whole 
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job of scouting for both the French and 
British armies, and also took on the 
work of chasing German aeroplanes. 

llowever, as it so happened, the 
British airmen were particularly well 
equipped, because certain types of Brit- 
ish biplanes, notably the “Avro” two- 
seater tractor, with the 80-hp. Gnome 
engine, and the “B. KE.” type tractor 
biplane, with 70-hp. Renaults, built by 
various engineering firms to govern- 
ment designs; the Sopwith single- 
seater biplane scouts commonly known 
as “tabloids,” and the Bristol scouts of 
similar type, were all very much faster 
and very much quicker in the climb 
than anything the Germans possessed. 
This and the personal pugnacity of the 
British officer himself accounts for the 
fact that quite early in the war the 
Royal Flying Corps obtained a distinct 
mastery in the air over the German 
airmen, and have maintained that mas- 
tery ever since. 

\s an instance of this pugnacity, | 
may quote what happened to one of 
our young officers, who in this case 
came off second best. He had gone out 
on a bomb-dropping expedition with 
the intention of destroying various 
aeroplane tents at a German landing 
ground which had been discovered 
some way behind the German lines. 
In order to carry as many bombs as 


a | At the Left is Shown a German 
| “‘Taube,”or Bird-Shaped Monoplane, 

|| an “Albatross,” of the Type Which 
Proved Unsuited for Military Pur- 
poses because It could neither Climb 
nor Fly Fast Enough. Its Place has 
been Taken in the German Flying 
Corps by Biplanes Like Those Shown 
Above, That on the Left being Fitted 
with Pontoon Planes for Water Use 


possible he had leit his rifle and re- 
volver behind, and so had no weapons 
except the bombs. On his way he saw 
a German machine coming toward him, 
and, as he had not had an opportunity 
for scrapping in the air for some time, 
he thought it was a pity to waste a 
perfectly good German target, so he 
proceeded to climb rapidly and_ tried 
to drop one of his bombs onto the Ger 
man machine. ‘To make as certain as 
possible of his aim he came down quite 
close to the German—and missed him. 
At the same time the German’s pas 
senger, who was armed with a rifle, 
hit him in the leg with a bullet, which 
struck his trouser pocket and dis 
tributed over his anatomy assorted 
splinters of bullet and coins. Tle was 
then at a height of about 6,000 feet, and, 
feeling that he was pretty badly hit, 
started to come home as fast as he 
could. At about 2,000 feet he spotted 
various aeroplanes on the ground not 
far from him, and knowing that even 
if he landed among hostile airmen he 
would probably be better treated than 
if he were captured by any other of the 
enemy, he promptly made for that field 
A few hundred feet from the ground 
he recognized them as British machines 
and a second or two afterward lost con 
sciousness. However, he must have 
had some subconscious energy at work, 
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for he made a perfect landing without 
running into any of the other machines, 
and fetched up about 25 yards away 
irom a motor ambulance, whither he 
was promptly taken, bandaged up, and 
packed off to the base hospital. It took 
about half a dozen operations to get 
the various pieces of metal out of him, 
and it took him about four or five 
months to recover, but he returned to 
work afterward as cheerfully as ever. 

* As regards bomb dropping in general, 
this is one of the two subjects on 
which the preconceived opinions of 
those concerned with aviation have 
been thoroughly changed, for most 
people thought that bombs would only 
be dropped as a means of annoying the 
enemy and not as a serious attempt to 
do material damage. However, actu- 
ally quite a good deal of effect has been 
produced by bombs. The same officer 
whose adventure | have quoted above 
succeeded in dropping a bomb on a 
motor ammunition colamn, which blew 
up the first wagon, which in turn ex- 
ploded about half a dozen others, 
destroying a considerable quantity of 
ammunition and blocking a very im- 
portant road with wrecked motor 
trucks. 

Late last autumn when the great 
German attack was delivered on the 
British army at Ypres, it was dis- 
covered that the kaiser himself had 
arrived at the little town of Thielt, 
Belgium, quite close to the German 
lines, and a young fleet of British army 
aeroplanes started out to try and put 
an end to the kaiser. It turned out 
afterward that he had left only a few 
minutes before the aeroplanes arrived, 
but they succeeded in blowing up the 
inn which he had used as his head- 
quarters and smashing up a consider- 
able amount of his personal belongings, 
besides killing several of his immediate 
personal attendants. 

The Royal Naval Air Service, not 
being employed directly as air scouts 
for the army, have had a station of 
their own on the continent ever since 
October last, and thence have carried 
on a regular campaign of raids on Ger- 
man stores and points of military im- 
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portance behind the German ‘lines in 
Belgium. It will be remembered that 
on the very day on which Antwerp was 
evacuated two officers of the R. N. A. 
S. made a raid into Germany, where 
one of them damaged the railway sta- 
tion at Cologne and another one suc- 
ceeded in blowing up the airship shed 
at Dusseldorf with a brand-new Zep- 
pelin inside it. 

Both these officers were flying the 
little Sopwith scouts which I have 
already mentioned—machines which do 
well over 90 miles an hour. The officer 
who blew up the Zeppelin shed came 
in over the city at a height of about 
5,000 feet, and promptly all the guns 
posted there for the defense of the air 
station opened on him. As soon as he 
spotted the airship shed he stood his 
machine on its nose and simply let it 
drop. This had the double advantage 
that it made it much more difficult to 
hit him with small-arm fire, for his 
speed would probably jump up to some- 
thing like 160 miles an hour in a few 
seconds, and also his descent would be 
so rapid that the German gunners 
would be unable to change the fuses 
of their shells quickly enough to burst 
them anywhere near him as his height 
decreased. A couple of thousand feet 
from the ground he simply appeared 
to be falling vertically and the Ger- 
mans stopped firing, waiting to see him 
smash up. Five hundred feet from the 
ground, he suddenly pulled the machine 
out of its dive and, being then in such 
a position that he could scarcely miss 
the shed, he dropped all the bombs 
overboard. 

The machine, lightened of the load 
of bombs and impelled by the terrific 
dive, shot up again like a rocket and 
was practically out of range before the 
astonished Germans had time to start 
firing again. When he looked back he 
found the whole shed a mass of flames 
which were shooting hundreds of feet 
into the air, showing that there must 
have been a gas explosion along with 
the fire caused by the bombs them- 
selves. 

He said afterward that all the while 
he was going to Disseldorf he was 
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chiefly worried by wondering whether 
his engine would last out for the dis 
tance, and as he dived over the shed 
his only thought was whether he was 
going straight for it or not. It was not 
till he got halfway back to Antwerp 
that he began to wonder why he was 
still alive. 

Not long afterward a highly effective 
raid was made by three naval airmen in 
two-seater Avros, each carrying bombs 
instead of a passenger, on the Zeppelin 
iactory at Friedrichshafen. These 
officers also succeeded in doing a con 
siderable amount of damage, and de 
layed the output of new Zeppelins for 
several weeks. One of them was shot 
down and was nearly lynched by an 
infuriated mob, but it appears that a 
German officer took him prisoner and 
protected him from the mob, and the 
officer commanding at Friedrichshafen 
very sportingly sent a wire to the Brit 


ish admiralty, via Switzerland, the 
same afternoon, informing them that 


the airman had been captured and was 
uninjured. 

From the base in Flanders raids have 
been made on numerous stores, 


tem- 


porary airship sheds, aeroplane camps, 
and so forth, at Bruges, Ghent, Brus 
sels, and elsewhere, and recently raids 
were made by as many as 40 aeropl: ines 
at a time on the Belgian coast towns, 
especially on Zeebriigge, which is being 
used as a German submarine base. At 
the time of writing, the latest raid is 
that on the Cockerill yard at Antwerp 
where submarines are actually 
built by Germans who have 
mandeered the works, and are 
ing on construction apparently 
Belgian labor. 

The seagoing section of the R. N. A 
S., which is continually on patrol on 
seaplane-carrying ships, also carried 
out quite an effective raid on the Ger 
man ports of Cuxhaven and \Wilhelms 


being 
com 
carry 

with 


haven, besides damaging aeroplane 
sheds on the Frisian Islands. The 
seaplane-carrying ships are as a rule 
light, fast, unarmored ships carrying 
several aeroplanes apiece, which are 
lowered over the side by derricks, and 
get off the water with their own 
floats. 


For this work, of course, much use 
is made of the big biplanes produced by 
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the Short Brothers something over a 
year ago. In these machines the wings 
are made to fold back, so that the total 
width of the machine is only the width 
of its own tail, and thus three machines 
at least can be stored in the space 
which would otherwise be occupied by 
only one. This type of machine caused 
very much interest when it first became 
publicly known at the time of the Aero 
Show in London, in March, 1914, and 
it has naturally been improved in many 
details since. 

Seagoing machines are also quite 
largely used in hunting for submarines 
and mines. In mine hunting the aero- 
planes generally circle round just ahead 
of their mother ship, alighting when a 
mine is spotted, and then the ship 
comes up and fishes for the mine. Their 
precise method of dealing with sub- 
marines must not, of course, be men- 
tioned at present, but it may be taken 
that this branch of the service is no less 
efficient than other branches. 

In the Near East, in the fighting 
round the Dardanelles and on the 
Egyptian frontier, seaplanes have also 
done good work, for they have been 
able to start from the sea and patrol 
for a considerable distance inland, thus 
keeping the officer commanding in 
gypt accurately informed as to the 
advance of the Turkish column which 
made the futile attack on the Suez 
Canal. A French seaplane carrying as 
passenger an officer—an Irishman— 
had a rather uncomfortable adventure 
in this work, for the engine stopped 
when they were some 16 miles from 
the coast, and the pilot was compelled 
to land. Naturally an aeroplane with- 
out wheels and with heavy floats is not 
calculated to land with accuracy on 
steep sand hills in the middle of the 
desert. The result was that as soon 
as the floats struck the ground they 
stopped dead and the rest of the ma- 
chine endeavored to continue its course, 
so that it stood somewhat ungracefully 
on its head. The passenger was caught 
in the wreckage of the front part of 
the machine and was unable to pull 
himself out, and the pilot was thrown 
clean out on his head and appeared to 


be killed. However, he recovered con- 
sciousness after some little time and 
rescued the passenger, and after many 
adventures the two got back to the 
coast and were fortunately seen by 
their ship before they were captured 
by the Turks. According to the Irish 
officer, their one consolation was that 
although they had to leave the wreck 
of the aeroplane, they left it with the 
tricolor of France, which was painted 
on the rudder, proudly waving over the 
desert. 

In a small way, compared with 
operations in France and the North 
Sea, seaplanes have been used effect- 
ively for watching the movements of 
Turkish troops toward the Dardanelles, 
in watching the effects of the shel! 
fire of our ships on the forts, and also 
in dropping bombs on the camps of 
Turkish soldiers round about the forts. 
In the early part of the Dardanelles 
campaign it was stated that some Turk- 
ish aeroplanes endeavored to make 
themselves unpleasant to the fleets of 
the allies, but apparently they were 
quickly driven off, and it was recently 
reported that a number of German 
aeroplanes and their mechanicians had 
passed through Bulgaria on their way 
back to Germany, which seems to indi- 
cate that the Turks have given up any 
idea of putting up a show against the 
French and British air craft, for the 
Turks have practically no airmen of 
their own, and the aeroplanes reported 
as being Turkish were almost undoubt- 
edly German. 

In tackling hostile air craft in the 
early part of the war, the usual 
weapons were either ordinary service 
rifles or automatic pistols, though a 
good many pilots, especially the crack 
fliers of “tabloid” scouts, preferred to 
use the old-fashioned long-barreled 
Colt revolver throwing a heavy bullet. 
They trusted to their own skill and to 
the speed of their machines to escape 
being hit themselves, and preferred the 
heavy-caliber weapon because of the 
smashing power of its bullet, as the 
ordinary rifle bullet will go clean 
through a strut or a spar of an aero- 
plane without doing any damage. 
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However, it soon became evident 
that a machine gun mounted on an 
aeroplane was actually the most effi- 
cient weapon, but there was the obvious 
difficulty of fitting a machine gun on a 
“tractor” machine so that the stream 
of bullets would not hit the propeller. 
Various efforts, all of them futile and 
a good many of them humorous, have 
heen made to get over this difficulty. 
Some people have tried fitting a ma- 
chine gun on the top of a biplane so 
as to fre over the top of the propeller, 
and the French even tried fixing the 
gun so high up on a monoplane that it 
cleared the propeller tip, but of course 
the passenger in each case had to stand 
up to fire, which was exceedingly un- 
comfortable for him, considering that 
he is plowing through the air at over 


as the English Call Them, Used by the British Flying Corps 


60 miles an hour, and consequently 
his shooting was apt to be more erratic 
than effective. 

The best system of all is to mount a 
machine gun on the front of an ordinary 
pusher biplane of the type which was 
originated by Mr. Henry Farman 
This system has been used for quite a 
considerable time in experiments in all 
countries, and before the war a good 
many firms laid themselves out to pro 
duce gun-carrying pushers. One of the 
most successful of these was turned out 
by the big armament firm of Vickers, 
Limited, and the result is that quite a 


large number of Vickers gun carriers 
are in constant use. Naturally one 


cannot give any approximation of the 
number produced since the war began, 
but perhaps it is permissible to say 
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that there are quite enough of them to 
make it very uncomfortable not only 
for German aeroplanes who are too in- 
quisitive about the movements of Brit- 
ish troops on the continent, but also to 
any enemy aeroplanes which arrive in 
the vicinity of London. 

The success of this type of machine 
has, of course, encouraged the produc- 
tion of still bigger things of this kind, 
and just before the war it became pub- 
licly known that the Short Brothers 
had produced a big seaplane of 160 hp. 
which carried a 11,-pounder quick firer 
instead of a machine gun. This ma- 
chine was much noticed at the great 
review of the British fleet less than a 
month before war was declared, and 
naturally similar weapons have been 
produced since, so it is quite possible to 
believe that we are actually within 
sight of the aerial warship capable of 
carrying at any rate naval 3-pounders, 
if nothing bigger. 

Considerable attention has been paid 
of late to the production of machines 
which are “inherently stable,” that is 
to say, aeroplanes which will right 
themselves if left alone, in whatever 
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The Maurice 
Farman 
Two-Seater 
Pusher Biplane, 
a Successful 
War Machine 


position they may be thrown by wind, 
or, say, by the air shock of a shell 
bursting in their immediate neighbor- 
hood. A considerable amount of suc- 
cess has been obtained in this way, but 
it is recognized by designers as a kind 
of axiom, something like the law of 
leverage, that what one gains in sta- 
bility one loses in efficiency. How- 
ever, now that engines are becoming 
more efficient, one can afford to sacri- 
fice something for the sake of this sta- 
bility, which is quite an important 
question, especially for the passenger 
in an aeroplane if the pilot gets hit. 
Some time ago an officer was out as 
a passenger observing artillery fire, 
when suddenly the machine stood on 
its nose and began to dive vertically. 
He looked back and saw the pilot sit- 
ting with his hands covering his face 
and blood streaming between his 
fingers. He made up his mind that 
his time had come to hand in his 
check—having no control over the 
machine himself—when the pilot again 
took charge. The passenger saw then 
that a bullet had struck his com- 
panion’s goggles, smashing them and 
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COURTESY 


“WLLUSTRATION 


Struck by 400 Bullets, Shrapnel, and 


Illustrating the Severe Injuries an Aeroplane can Sustain and Still Remain Serviceable, This Henr 
Pusher Biplane, Which Made 120 Flights over the German Lines 
ieces of Exploding Shell without 


nor the Observer was Ever Wounded, Although on One Ascent the Machine was Struck 47 Times. 


i, Farman 
uly 31 to December 24, 1914, was 
eing Disabled. Neither the — 
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Diagram Shows the Location of the Holes 


cutting the side of his face rather 
badly, but fortunately it did not knock 
him out nor damage his eyes. The 
pilot tore off the damaged goggles, 
wiped the blood out of his eyes, and 
landed behind the British lines, where 
he had his face roughly bandaged, put 
on another pair of goggles, and the two 
of them calmly went up again and re- 
sumed their work. But both of them 
after that began to think rather more 
highly of inherent stability, at any 
rate for such a job as artillery observa- 
tion, where speed is not very impor- 
tant and where one is compelled to fly 
very much lower than one would in 
long-distance reconnaissance or on a 
bomb-dropping expedition, and so is 
more likely to be hit. 

So far, very little attention has been 
paid to the armoring of aeroplanes, 
simply because bullet-proof plate is 
naturally somewhat heavy, even in the 
latest kind, which is less than one- 
eighth of an inch thick. Generally, 
opinion seems to be that a fast ma- 
chine which climbs well out of range 
of rifle fire is actually of more value 
at the moment than an armored ma- 
chine which climbs slowly. 

The only serious attempts at armor- 
ing are that practically all the British 
aeroplanes and most of the French 
ones are fitted with seats made of bul- 


let-proof plate, which do at any rate 
protect the pilot and passenger from 
body wounds when fired at from below, 
though, of course, it is no protection 
against fire from hostile machines on 
approximately the same level, nor 
against fire from the ground while the 
machine is banking in turning around. 

In some machines also bullet-proof 
plate is fitted underneath the tanks, 
but only for special purposes, as when 
a fast machine is employed without a 
passenger with the intention of drop- 
ping bombs on some important point 
at which it is essential to come down 
very low. 

One of the most astonishing things 
learned from the war is the amount 
of punishment an aeroplane will stand 
from hostile fire without collapsing in 
the air. In numerous cases shells 
have burst right underneath an aero- 
plane and.have simply riddled its 
wings and body with shrapnel bullets, 
yet the machine has come down safely 
with anything between 100 and 200 
bullet holes in it, and bits of torn fabric 
flapping in the wind. One officer re- 
cently described his machine after such 
an escape as looking like a molting 
chicken. 

Taking it all round, very few defects 
have been discovered in the general 
design or construction of aeroplanes 
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used during the war. Some of them 
showed, aiter a few weeks of active 
service, that they were weak in the 
landing gear, and some of them that the 
internal structure of the wings was so 
designed that they would not stand ex- 
posure to wet and weather. These 
machines were promptly condemned, 
and the makers, chiefly French, were 
employed by their government to make 
aeroplanes after the designs of more 
successful constructors, 

Perhaps the most curious fact con- 
nected with air craft in the war is that 
it has disproved entirely the opinion 
of these military people who believed 
that air craft would hasten the end of 
the first war in which they were em- 
ployed. The idea was, of course, that 
as each commander-in-chief would be 
able to tell just exactly what his enemy 
was doing, there would be little or no 
preliminary maneuvering, and every- 
thing would be settled quite soon in 
one huge battle. 

In practice, it has worked out in 
exactly the opposite way. Owing to 
air craft spotting everybody's maneu- 
vers, it is impossible to mass troops at 
any one point without the opposition 
commander being able to mass, at any 
rate, sufficient troops to be able to hold 
up an attack until sufficient reinforce- 
ments arrive to repel it altogether. 
Even at the beginning of the campaign 
this proved to be the case, for although 
the German army utilized the wonder- 
ful Belgian railway system, and their 
own still more wonderful motor trans- 
port system, to rush whole army corps 
across Belgium with the intention of 
swamping outright the little British 
expeditionary force, the British air 


craft were able to spot their enormous 
movements, so that, by sacrificing a 
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few regiments, which were either shot 
to pieces or captured wholesale, the 
rapidity of the German advance was 
considerably delayed and the bulk of 
the British expeditionary force was 
able to retire with very little 
and in good order, back to the line of 
the Marne, by which time enormous 
French armies had been formed, and 
reinforcements had arrived from Eng- 
land, to such an extent that the German 
army was driven back to the Aisne; 
and at the time of writing, both armies 
are facing one another practically con- 
cealed in two rows of ditches running 
from Nieuport in Belgium down to the 
Swiss frontier, and, thanks to air craft, 
neither side can possibly attack with- 
out the knowledge of its opponents. 

As a result, the decisive battle of the 
war will simply have to be fought by 
sheer masses of men and weight of 
artillery. So that, after all, our latest 
invention as a weapon of war brings 
us back to the most primitive fighting 
of all—man-to-man frontal attack. 
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PARACHUTES RECOMMENDED 
FOR ARMY AIRMEN 


It has been recommended by the 
chief signal officer that parachutes de- 
signed for use with aeroplanes be pur 
chased for members of the army avia- 
tion service. This step was taken 
following tests at the San Diego aero- 
nautic station when a young womau 
made a successful drop of 1,200 it. 
from an aeroplane. The parachute is 
light, compact, and so made that it may 
be folded and strapped to the occupant 
of a machine in such a way that it does 
not interfere with his normal move- 
ments. 


The Newest French Warplane, the ‘“‘Caudron,” of Which France has Ordered 1,000 
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CELILO CANAL A LINK IN IMPORTANT WATERWAY 


Uninterrupted water transportation 

the Pacific Ocean is provided for 
0,000 square miles of territory lo- 
ated in Oregon, Washington, and 
(daho through the opening of the Cel- 
jo Canal, eight miles in length, con- 
ecting the navi- 


500 miles inland. The canal cost the 
government $6,000,000 and its con- 
struction required 10 years of contin- 
uous work. Five miles of the canal 
was cut through solid rock and the re- 
maining three miles through sand and 


vable sections of 
the Columbia Riv- 
er above and be- 
low The Dalles, a 
vorge 220 miles 
from the mouth of 
the river consist- 
ing of a succession 


Canal and Railways 
Paralleling The Dalles 


gravel formations 
that called for the 
construction of 
walls and bottom, 
mainly of  rein- 
forced concrete. 
The fall from the 
upper to the lower 


section of the 
river is 82 ft., and 
there are five 
locks with 10 


Steel Reinforcing in Place for Concrete Walls and Bottom; This Is One of 
i here the Lava Rock Is Too Porous to Hold the Water 


the Points 


of falls and rapids. Above and below 
The Dalles the river is a mile wide at 
an ordinary stage, while in one section 
of the gorge the river virtually turns 
on edge, the channel being 165 ft. wide 
and 200 ft. deep. With the completion 
of the canal continuous navigation is 
possible from the Pacific to Lewiston, 
Ida., a city located on the Snake River, 


passing basins for 
vessels. The min- 
imum depth of water is 8 ft. Owing to 
the fact that the Columbia River is 
subject to heavy floods, spillways have 
been provided at a number of points 
along the wall. These will allow the 
water to pour out or in readily, in case 
the canal gets too full or is drowned 
out by a rise in the river. Construc- 
tion of the canal was begun in 1905. 
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ALARM ATTACHED TO KEY 
PREVENTS ITS LOSS 


In an attempt to provide a means of 
preventing hotel guests from neglect- 
ing to deposit the keys to their rooms 
with the man- 
agement before 
leaving the build- 
ing, an inventor 
has recently 
made a device 
which undoubt- 
edly would ac- 
complish its 
purpose if used. 
It consists of 
acyiindrical 
case, approxi- 
mately the size 
of a watch, 
within which 
several small bells are fitted with 
weighted clappers. The name of the 
hotel, the number of the room to which 
the respective key belongs, and the 
name of the city all appear on one side 
of the case. It is fastened to a chain 
holding the door key. Ifa hotel patron 
places this in his pocket, he is reminded 
of the fact constantly by the ringing of 
the small bells with each step he takes. 
The faster he walks the louder the 
chimes are rung. 


RUBBER DOLL THAT SWIMS 
IS NEW AQUATIC TOY 


Quite an unusual toy has been made 
in the form of a rubber doll which 
swims. It is hollow and connected by 
a slender piece 
of tubing to a 
small air bulb. 
\When it is not 
inflated the arms 
and legs are 
folded close to 
the body, which, 
to add to the ef- 
fect, is clad in a 
miniature bath- 
ing suit. When it is placed in the 
water the head of the doll protrudes 
above the surface, while the body re- 


mains submerged like that of a swim- 
mer. By pressing on the bulb and 
forcing air into the device the small 
arms and legs are straightened out, 
while the release of the air quickly 
draws them back to their folded posi- 
tion so that a very lifelike stroke is 
made. By pressing the bulb inter- 
mittently the doll is made to swim 
ahead quite rapidly through the water. 


GAS HEATERS DISPLAYED ON 
REVOLVING RACK 


By means of a revolving rack built 
at small cost and occupying floor 
space less than 4 ft. in diameter, a De- 
troit firm is 
able to display 
16 gas heaters 
in such a way 
that compar- 
ison of the dif- 
ferent heaters 
is easy and con- 
venient. The 
vertical shaft is 
made of 2-in. 
pipe while the 
arms from 
which the heat- 
ers are hung are 
made of *4-in. 
pipe. The arms 
are supported 
by a collar that 
revolves on the 
shaft. This col- 
lar in turn rests on a second collar that 
is fixed to the shaft by setscrews, a 
ball bearing being provided between 
the two to insure ease in turning. 
There are two such racks, swinging 
independently of each other on the 
same shaft and each provided with 
arms for holding eight heaters. 


CTo prevent injury to pedestrians by 
the rear wheels of motor busses, a kind 
of accident that the driver is usually 
unable to guard against, a motor-bus 
company in New York City has in- 
stalled fenders for the rear wheels of 
all its cars. 
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SLEEPING ROOMS BUILT IN 
TREE TOPS 


Sleeping rooms built in the tree tops 
jurnish one of the novel attractions at 
a mountain resort near San Diego, Cal. 
Chese structures are built as little one- 
room cottages, and are supported on 
spreading branches or hung from the 
upper limbs of the trees by strong wire 
cables. The rooms are reached by 
stairways built around the tree trunks. 
They are furnished like the rooms of 
the hotel proper and are said to have 
proved one of the most popular fea- 
tures of the resort. 


FLOW FROM ARTESIAN WELL 
INCREASED BY PUMPING 


The use of a centrifugal pump for 
boosting the flow has proved a suc- 
cessful solution of the water-supply 
problem in a city in North Dakota that 
depends on an artesian well sunk 20 
vears ago to a sandstone stratum 2,800 
it. below the surface. The normal 
flow from the well is approximately 
170 gal. a minute, or 244,800 gal. in 24 
hours. With the growth of the city it 


Sleeping Rooms Like These, Built in the Tree Tops 
and Furnished Like the Rooms of the Hotel, have 
Become a Popular Feature of a Mountain 


Resort in Southern California 


became necessary to supply an addi- 
tional 100,000 gal. a day. To accom- 
plish this a 4-in., single-stage centrifu- 
gal pump was connected into the well 
pipe line at the level of the ground, 
and after considerable experiment a 
speed for the pump was found at 
which it. would deliver the required 
additional supply. The effect of the 
pump is that of lowering the head 


The Flow from Artesian Well is Increased 100,000 
Gallons a Day by the Centrifugal Pump Located 
in the Housing at the Edge of the Reservoir 


against which the water must be lifted 
by the natural pressure and is exactly 
the same as if the depth of the well 
had been decreased, the pump pulling 
the water at the top while the natural 
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pressure pushes it up from the bottom. 
The pump is of a type that permits the 
water to flow unobstructed when not 
in operation. The water supply in the 
sandstone stratum is thought to come 
from the Black Hills or the Rocky 
Mountains and to be inexhaustible, 
and if this is the case, getting a fur- 
ther addition to the supply is only a 
matter of speeding up the pump. 


THREE-WHEELED TRACTOR 
FOR FARM USES 


Several novel features are incorpo- 
rated in a new gasoline tractor which 
has recently been developed for agri- 
cultural purposes. The machine is 
mounted on three wheels and is de- 
signed particularly for plowing, har- 
rowing, and cultivating soft or sandy 
soil. The drive wheels are slightly 
more than 6 it. in height and have 
lj-in. rims. The bull gear is made in 
five sections, each of which is easily 
removed so that a break may be re- 
paired quickly. The weight of the 
machine is approximately 7,000 Ib., the 
over-all length 12 ft. 6 in., and the 
speed, while working or on the road, 
between two and three miles an hour. 
It is lubricated by an automatic splash 
system. In factory tests it has shown 
a drawbar pull of 4,000 Ib. continuously 
for several hours, it is claimed. Plow- 
ing may be done close to fences. 


EXHAUST PLACED AT SIDE 
OF MOTOR AMBULANCES 


Experience in the European war has 
shown that the practice in motor-car 
construction of placing the exhaust 
pipe at the rear is wrong when applied 
to hospital ambulances for field use. 
When the doors of one of these ma- 
chines are opened at the back, the 
fumes from the engine have a tendency 
to rise into the compartment occupied 
by the wounded soldiers. This has 
proved very annoying and has resulted 
in the exhausts on new ambulances, 
sent from Britain into the fields, being 
placed at one side of the cars and in 
front of the rear wheels, pointing out- 
wardly. This causes the smoke to be 
shot away from the machine instead 
of to the rear and is said to be more 
satisfactory than the old method. 


NEW HYDROELECTRIC PLANT 
AT AUSTIN, TEXAS 


sy damming the Colorado River and 
creating a large reservoir, or lake, 
which extends back almost 30 miles, 
water power has been provided at 
Austin, Texas, for a hydroelectric plant 
that is now lighting the city and sup- 
plying its industries with electric 
power. The enterprise, which repre- 
sents an investment of approximately 
$1,750,000, has been financed without 
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An Easily Driven Tractor Which is Intended for Cultivating Soft and Sandy Lands 
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This Dam across the 
Colorado River, at 
Austin, Texas, 
Supplies Power for a 
Hydroelectric Plant 


the city issuing bonds. The work was 
constructed by private capital which 
for a term of years will control the 
properties, subject to the terms of a 
contract ordinance, receiving its reve- 
nues until, loosely, the amount of the 
investment, with interest upon that 
sum, and the contractor’s pro- 
moters profits have been collected, 
when the enterprise will revert to the 
city free from debt, to be thereafter 
municipally owned and operated. The 
lake which has been created by the 
establishment of the dam gives the city 
a large expanse of water which it is 
planned to beautify. The new dam 
occupies the site of a previous one 
which was destroyed by a flood a num- 
ber of years ago. 


DISPLAYING SUIT FABRICS BY 
NOVEL MEANS 


An ingenious apparatus has recently 
been invented which enables a tailor to 
display his fabrics in such a manner 
that a customer is given a fairly con- 
crete impression of how different pieces 
of goods would look if made up. The 


device consists of a broad board, in the 
middle of which a piece is cut out fol- 
lowing the lines of a two-piece suit. 
This member is hinged in the opening 
so that various fabrics may be placed 
over it and pressed flush with the dis- 
play board when it is pushed back in 
place. Only that part of the cloth 
forming the model suit is visible. The 


outlines of the pockets, the collar and 
the cuffs are formed by wires, while a 
set of buttons is held in place by a 
similar arrangement. 


At the Left is Shown How the Device Looks When 
in Use, While at the Right the Frame Is Open 
Ready to Receive a Piece of Fabric 
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PORTABLE TALKING MACHINE 
CONVENIENT FOR CAMPERS 


3ecause of its unusual compactness 
and lightness, a new phonograph which 
has recently been developed is par- 


This Compact Phonograph Is Remarkably Light and 
may Easily be Carried on Canoe or Camping Trips 
ticularly adapted for use in a canoe or 
motorboat. Its construction is novel, 
jor the horn forms a part of the body 
and thus greatly reduces its size. The 
instrument weighs only 6 Ib. and fits 
into a case which may easily be car- 
ried on a camping trip or stored in a 
locker at a canoe house where it is 
accessible for use whenever wanted 
on the water. It plays disk records 

and is very inexpensive. 


SOUTHERNMOST RADIO PLANT 
IS OPENED BY CHILE 


Near Punta Arenas on Brunswick 
Peninsula on the Strait of Magellan 
the Chilean government estab- 
lished a powerful wireless station 
which is now in operation. The plant 


has two separate equipments, one for 
long-distance work and the other for 
ship traffic ; the former being a 100-kw. 
installation and the latter a 5-kw. set. 
The steel towers are 250 ft. in height 
and support four different sets of aer- 
ials, two of which are for radiating 
100-kw. waves of different lengths, the 
third for receiving the long waves, and 
the fourth for the small equipment. To 
-afeguard the antennae against dam- 
age when they may be covered heavily 
with ice, they have been arranged so 
that it is possible to pass a heavy cur- 
rent through the wires which will thaw 
the sleet from them. The generating 
plant is supplied with a 270-hp. engine 
which develops 140 kw. with voltage 
ranging between 200 and 360. 


SEALING CARGOES BOUND 
THROUGH WAR ZONE 


In order to do away with the neces- 
sity for the detention of merchant ves- 
sels by British warships and the tak- 
ing of such vessels into a British port 
for examination, British officials at 
American ports are now putting their 
official seals on cargoes that are to 
pass through the war zone. The ships 
are inspected before they leave the 
American port, and if the cargoes are 
found to be of a satisfactory nature, 
the hatches are closed and_ sealed. 
How this is done is shown by the illus- 
tration of the sealed hatch of the “G. F. 
Fordney,” which sailed from Brooklyn 
recently. 


One of the Hatches of the Steamship “G. E. Fordney,” Sealed by British Officials at an American Port 


to Prevent Detention of the Ship While 


assing through the British War Zone 
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This Armored Motor Truck, Which is Designed Throughout for War Purposes, may be Driven 
from Either End at the Same Speed 


ARMORED MOTOR CAR DRIVEN 
* FROM BOTH ENDS 


Several of the European armies now 
engaged in war are using an American- 
made armored motor car which is de- 
signed to be driven from either end. 
It has four forward and reverse speeds, 
enabling it to be driven as rapidly in 
one direction as in the other and doing 
away with the necessity of having to 
turn the machine around before it can 
proceed in a direction opposite to that 
in which it has been traveling. It 
drives, brakes, and steers on all four 
wheels, and has a place at each end for 
a chauffeur. The man at the front of 
the car has complete control of it when 
it is going forward, but when it is run 
backward, the steering wheel, brakes, 
and clutch are operated by the rear 
driver. The car is fitted with a central 
revolving turret, in which a machine 
gun is mounted. It can also be 
cranked from the driver’s seat. 


C Using waste tin plate left after stand- 
ard tin goods are made, a Baltimore 
manufacturer produces a large variety 
of cheap tin products. 


NEW PORTABLE ELECTRIC 
PERCUSSION DRILL 


A new portable electric drill that has 
just been brought out is designed for 
drilling in such 
materials as con- 
crete, brick, and 
marble. It is 
operated by a 
motor that takes 
its current from 
any light or 
power line and 
can be used 
either with direct 
or alternating 
current. The 
motor and drill 
are mounted on 
an adjustable 
standard that 
can be fitted to 
practically any 
space required in 
working about a 
building. This 
apparatus is capable of drilling a 1-in. 
hole in concrete at the rate of one inch 
of depth per minute. 
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WAGON BUILT WITH WHEELS 
TEN FEET IN HEIGHT 


For transporting machinery of great 
weight from one point to another in 


fitted with wheels approximately 10 ft. 
in diameter and drawn by a caterpillar- 
tread tractor, is used. The wheels are 
provided with spokes which are set in 
the same manner as those of a bicycle 
wheel, and are placed 


on heavy steel axles 
highly arched in the 
middle. The purpose 
of this arching is to 
enable the load to be 
suspended beneath the 
axles instead of being 
carried above them. 
This materially lessens 
the difficulty of hoist- 
ing machinery onto the 
bed of a wagon and 


This Type of Wagon is Used in.the Mining Districts of California 
for Transporting Heavy Machinery 


the mining districts of California, a 
specially designed vehicle, which is 


also eliminates the 
danger of the vehicle 
being overturned on 
account of the load being carried high. 
The load is suspended by heavy chains. 


NOVEL METHOD OF RAISING SUNKEN STEAMSHIP 


The raising of the steamship “Cura- 
cao,’ which had sunk near Warm 
Chuck on the southeast coast of Alaska 
over a year before after striking a reef, 
was in many ways one of the most 
remarkable pieces of salvage work ever 
carried out on the Pacific coast. When 
the ship foundered it went down with 
its bow hard against an abrupt beach, 
with the bow showing above the water 
and the stern submerged 78 ft. at low 
tide. The range of the tide on that part 
of the coast is 15 ft. The “Curacao” is 
a ship of 1,500 tons’ carrying capacity 
with a length of 258 ft., a beam of 38 
ft., and a depth of 18 ft. At the time 
it foundered it had on board 800 tons 
of coal and 750 tons of general cargo. 
Before the work of raising was begun, 
a channel 110 ft. long was excavated 
inshore from the vessel on the same 
grade as that on which the hull rested, 
and it was up this channel that the ves- 
sel was hauled as it was gradually 
raised to the surface. The cargo was 
first removed, the coal being taken out 
with a suction pump, and the hold was 
filled with 600 empty gasoline drums 


that had been made air-tight and water- 
tight and had a total lifting power of 
270 tons. The tide was then set to 
work to do the lifting. 

In this work three scows were used, 
one being placed on each side of the 
vessel and one over the submerged 
stern. To get the lifting slings under 
the hull it was necessary to use a hy- 
draulic jet and to build a cofferdam 
around the forward hold, as the vessel 
had settled about eight feet into the 
silt and sand. At low tide the lifting 
slings were made taut. As the tide 
raised the scows, the hull was gradu- 
ally lifted to a height of approximately 
15 feet and was hauled forward, until 
it grounded, by a powerful tackle 
worked from shore. At the next low 
tide the lifting slings were again made 
taut, and the process was repeated until 
the vessel was beached above low-tide 
level. The hull was then pumped out 
and repaired, and the machinery was 
found to be so slightly damaged that 
after minor repairs the ship was able 
to make port at Vancouver under its 
own steam. 


Looking toward 

the Bow of the 

“Curacao” from 
the Deck of 
One of the 


Pontoons 


A Close View of 
the Scows with the 
System of Winches 
Used tor Tightening 
the Lifting Slings: 
As Each Tide Raised 
the Scows the Hull 
was Gradually Lifted 
to a Height of 
Approximately 15 Feet 
and was Then Hauled 
Forward Until It 
Grounded, the Work 
of Hauling bein 
Done by Powerfu 


Tackle Worked 
L from Shore 
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picture above shows how the 
“Curacao” looked after the work 
of raising had been well started, 
while the one below shows the vessel 
ready for the final haul to the beach. 
When the ship foundered it went 
down with its bow hard against an 
abrupt beach, with the bow showing 
above the water and the stern sub- 
merged 78 feet at low tide. A chan- 
nel fio feet long was excavated in- 
shore from the hull and it was up 
this channel that the vessel was 
hauled as it was raised to the surface. 
The actual lifting was done by the 
tide through the action of liftin 
slings suspended from scows moored 
around the hull. The ‘*“‘Curacao” is 
a ship of 1,500 tons’ carrying capacity 
with a length of 258 feet and a beam 
of 38 feet. 
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DANGEROUS CURVES SHOWN 
BY ROAD SIGNS 

To lessen the possibility of acci- 

dent on some of the mountain passes 

of Colorado, signs which give warning 


A Diagram of the Curve Ahead is Shown by These 
Road Signs Which have been Erected on Some 
of the Mountain Drives in Colorado 
of dangerous turns and also indicate 
their character have been erected in 
various places along several of the 
drives. A chauffeur upon approaching 
a sharp curve, or letter “S,” can tell at 
a glance the nature of the road he is 
about to encounter, by reading the 
diagram carried on the board. The 
signs appear at one side of the road 
and are sufficiently large to be seen 

for several hundred feet. 


CThe average power development of 
the human body is 2.5 kw.-hr. per day. 


RUBBER AND RESIN USED AS 
CHICLE SUBSTITUTE 


An inexpensive substitute for chicle, 
a gumlike material obtained from the 
sapodilla and bully trees and largely 
used in this country as the basic in- 
gredient of chewing gum, has recently 
been found in a product manufactured 
from resins, Yutta, and oil. The resins 
used represent the waste obtained in 
deresinating various kinds of rubber. 
This material is dried, ground, and put 
through a purifying process which 
partly consists in treating it in a solu- 
tion of sugar and soda and superheating 
it with steam. Several varieties of gut- 
ta are then deodorized and disinfected 
by being ground and treated in a solu- 
tion of soda and zine chloride, to which 
salt may also be added. A certain 
amount of rubber is masticated and 
worked in a solution of rubber and 
petrolatum. In order to lower the melt- 
ing point of these materials so that they 
will become plastic from the heat of 
the human body, cocoanut butter or 
petrolatum, a petroleum residue, is 
added. The resins and oil are mixed 
with the guttas at a boiling tempera- 
ture. The result is the chicle substitute, 
which for chewing-gum purposes con- 
tains 4714 per cent resin, 814 per cent 
petrolatum, 11 per cent sugar, 114 per 
cent cocoanut butter, 8 per cent rubber, 
and 24 per cent gutta and salt. 


ELECTRIC-CHAIR APPARATUS 
FOR FLESH REDUCTION 


Rigorous exercise which fatigues the 
muscular system and oxidizes its fatty 
infiltrations . without subsequently 
causing physical exhaustion, is pro- 
duced, it is claimed, by an electric 
apparatus which has recently been in- 
troduced in this country as a cure for 
obesity. A_ reclining chair covered 
with aluminum electrodes, which fit 
the curves of the body and are supplied 
with an interrupted galvanic current 
regulated by a series of rheostats, 
briefly describes the device, which is a 
German invention. 


| 
| ai | 
| Sa = | 
| 
| 
z 
i 
3 


POPULAR 


3y means of the insulated electrodes, 
each of which is controlled separately, 
the current may be applied to whatever 
part of the body requires treatment. 
lf a subject, for instance, is excessively 
large at the waist, but elsewhere not 
heavier than he cares to be, the flesh- 
reducing may be limited to that specific 
region. 

A 30-volt, 250-milliampere current 
is used. The circuit is alternately 
opened and closed from 40 to 80 times 
a minute, according to the condition of 
the patient, by a metronome. ‘This is 
a pendulum device fitted with a cross- 
bar, at both ends of which are platinum 
needles that work in and out of small 
cylinders of mercury, closing the cir- 
cuit and then breaking it. Lach time 
this is done, all the muscles included 
in the region reached by the circuit are 
contracted. Besides this, the current 
is so interrupted that the muscles are 
given up to 2,000 vibrations with each 
contraction, which in the lower-trunk 
muscles is sufficiently strong to lift 


Close View of the Electric 
Flesh Reducer: The Electrodes, 
Supported on Adjustable Arms, 

are Curved to Fit the Body 


weights of from 40 to 50 Ib. 
thus worked far more violently than 
accomplished by 
This electrically 


They are 


could possibly be 
physical endeavor. 
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induced exercise, which is entirely in- 
voluntary and said not to increase the 
blood pressure, noticeably increase the 


Motor and Switch- 
board Used with the 
Flesh- Reducing 
Apparatus: The 
| Switchboard is So 
| Arranged That the 
Current canbe Turned 
through One or All 
of the Electrodes, as 
the Condition of the 
Patient Requires 


| The Intermittent 
Current Passes 
through the Body, 
Alternately | 
Contracting and | 


} 


Relaxing the 
Muscles 


heart action, nor cause mental fatigue, 
demands heavy breathing on the part 
of the patient, developing the lungs 
and muscles while eliminating fat. 
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SPRINKLER SYSTEM DEVISED 
FOR TRUCK GARDENS 


For irrigating truck gardens, berry 
patches, and small fruit farms, an auto- 


Automatic Sprinkler in Use in a Truck Garden 


matic sprinkling system has been de- 
signed by a Florida inventor which is 
said to have proved useful to small 
growers who have experimented with 


it. The sprayer used throws water 


over a circular area varying in radius 
according to the height at which it is 
mounted and the pressure available. 
The device is made with a quarter-inch 
nozzle which is alternately raised and 


lowered as well as turned to the 
various points of the compass by a 
mechanism actuated by the flow of 
water. It is mounted at the top of a 
water pipe which is intended to be ex- 
tended from 6 to 30 ft. above the 
ground, as the pressure will permit. 
The piping may be laid to include a 
wide area, and, if necessary, the sprink- 
lers changed from one pipe to another 
as different parts of a garden are irri- 
gated. 


ROAD MIRRORS FOR FENDERS 
OF CLOSED MOTOR CAR 


Round mirrors mounted on plain 
metal fixtures, approximately three 
inches in height, are being fitted to the 
front fenders of motor cars in order 
to provide a driver, especially of a 
closed machine, an adequate view oi 
both sides of the street behind him. 
The devices are small enough not in 
any way to detract from the appear- 
ance of a car. ‘The glass is slightly 
concave, providing a somewhat broader 
view at close range than would be ob- 
tained with a straight surface. The 
mirrors are placed on each fender. 


CANTILEVER BRIDGE BUILT BY LUZON NATIVES 


Bridges spanning small streams in 
the Philippine Islands are customarily 
made of bamboo poles, the native lum- 
ber of the tropics which is used in the 
construction of almost 


and are leaned at an angle so that they 
can be climbed without the use of the 
hands. ‘The poles are lashed together 
tightly with “bujuco,” a tough vine re- 


everything for which 
wood is utilized else- 
where. An interesting 
piece of work consist- 
ing of a cantilever 
bridge built solely with 
bamboo, exists near the 


small village of Le- 
gaspi, on the coast of 
Luzon. The uprights, 


or abutment piers, are 


¥ 


—! 


sunk firmly into the 
ground and _ braced, 
forming slender but substantial sup- 
ports for the flooring. The approaches 
to these are similar to broad ladders, 


Philippine Bridge Made of Bamboo with Cantilever Principle 


sembling cane, which is used exten- 
sively for building purposes and fur- 
niture making. 
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The Picture Above Shows How 
an Enterprising Western Farmer 
Uses His Motor Car for Supplying 
the Power for Cutting Up Ensilage 
and Depositing It in the Silo, 
Which Holds 65 Tons of Oats 
Ensilage. The Work is Done in 
One Operation. As Fast as the 
Material is Cut It is Blown by a 
Fan up a Chute and Deposited at 
the Top of the Silo 


Instead of Transmitting the Power 
through the Wheels as is 
Ordinarily Done, a Connection is 
Made with the Main Driving Shaft 
of the Car by Means of a Shaft 
Extension Which Drives 
the Cutter and Blower through a 
Belt. The Engine is Kept Fool 
under the Heavy Load by a 
Continuous Circulation of ater 
Supplied to the Radiator 
by a One-Half-Inch Pipe 


MOTOR CAR CUTS ENSILAGE 
AND FILLS SILO 


An Oregon agriculturist who utilizes 
his motor car for power purposes, har- 
nessing it to various pieces of farm 
machinery, cools the engine when it is 
running under a heavy load by provid- 
ing a continuous circulation of cold 
water. This is accomplished by allow- 
ing a 14-in. pipe to feed into the radi- 
ator, the water passing through its 
channels and out of the drain cock. 
An accompanying photograph shows 
the machine cutting ensilage and fill- 
ing a 65-ton silo in one operation. In- 
stead of transmitting the power 
through the wheels, as is ordinarily 
done, a connection is made with the 
main driving shaft. As the fodder is 
cut it is blown by a fan up a chute to 
the top of the silo. 


SURF WASHERS OF ALASKA 
ON BEACH AT NOME 


Along the beach at Nome, Alaska, 
there are a number of old miners who 
derive small incomes by washing the 
gold out of the sands as the fine par- 
ticles of the mineral are concentrated 
here and there in little dark streaks by 
the waves of the Bering Sea. They 
are called surf washers, a name also 
applied to the apparatus they use. One 
of these devices consists of a rough in- 
clined structure built where the waves 
will wash upon it. The sand is carried 
in a wheelbarrow from points where it 
is concentrated, and is dumped in the 
hopper and carried down the incline, or 
sluice, across which is a series of cleats 
that catch the gold, which is heavier 
than the sand and sinks to the bottom. 
A small amount of quicksilver is put 
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Some of the Old Miners at Nome Still Wash Gold Out of the Sands on the Beach, Where It Collects 
in Small Dark Streaks as It is Washed Up by the Waves 


into the sluice so as to catch some of 
the small particles of gold that other- 
wise would escape. ‘There is only a 
little gold to be found on the beaches 
now, but each year tiny patches of the 
black sand, the color of which is caused 
by the presence of other mineral par- 
ticles which follow the gold as it is 
washed about by the waves, are found 
by the surf washers. 


RIFLES PLAY BASEBALL IN 
SHOOTING-GALLERY GAME 


Baseball played witl’ rifles is a new 
adaptation of the summer sport which 
has been made for shooting-gallery pur- 
poses. It is played by two persons, 
one opposing the other, and demands 
quick, accurate shooting. Two targets 
are placed at each base position and at 
the pitcher’s mound, on a board carry- 
ing the outline of a diamond. In 
beginning the game, one player is des- 
ignated as the pitcher and the other as 
the batter. The former fires at the 


Playing Baseball in a Shooting Gallery: 


A New Game That Offers a Diversion in Target Practice 
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target marking the pitcher’s box. 
This is a double target with a small 
lull’s-eye in the center. In case this 
part is struck, a ball suspended be- 
tween the pitcher’s and batter’s posi- 
tions is dropped; in other words, 
thrown to the batter. If, however, the 
bullet misses the inner target and 
trikes the outside one, a “ball” is regis- 
tered against the pitcher and in favor 
of the batter. 

\When the ball is put in play, the 
hatter then fires at a similar target 
placed at the home plate. Provid- 
ing he hits the bull’s-eye, the base 
running is commenced, but if he hits 
the outer part, a “strike” is marked 
against him. At each base are two 
targets of different colors, one of which 
is used exclusively by each player. 
\\Vhen the first-base target shot at by 
the pitcher is hit before his opponent 
sends a bullet against his target, the 
runner is put out. But if the reverse 
is the case and the batter strikes his 
target ahead of the pitcher, the imagi- 
nary runner is safe and passes on to 
second base, the shooting operation 
being continued until the man is either 
put out or makes his way around to 
“home” and scores. 


STEEL TIE MADE AS REMEDY 
FOR RAIL SPREADING 
I:xperiments are being conducted 


with a steel railroad tie built for the 
purpose of preventing the spreading of 


rails, which is 
one of the fre- 
quent causes of 


disastrous 
wrecks. The 
member is built 
up with steel 
plates and made 
in a honeycomb 
form so that it 
also serves as a 
guard that tends 
to prevent cattle 
from roaming 
along the tracks 
in rural districts. 
It is claimed that 
with this type of 
tie a road may be 
laid in less time 
and at a lower 
cost per mile 
than is possible 
ployed. 


when 
The life of the tie is said to 
be longer, also. 


wor is 


NEW SUNSHADE FOR HORSES PROTECTS WHOLE BODY 


A new type of sunshade that makes 
it possible for a horse to work 
all day under a tent without 
having his motions inter- 
fered with in any way is 
now coming into use. 
This shade consists of 
a piece of canvas 
stretched over a light 
steel frame which in turn is clamped 
to the shafts of the vehicle and held 
rigidly in position. The entire body 
of the horse, from the shoulders 
back, is protected. When this shade 
is once adjusted to the shafts it re- 
mains in position indefinitely and re- 
quires no further attention since it does 
not interfere with the hitching up and 
unhitching of the horse. 


Tentlike 
Sunshade 
Protects Horse 
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COLOR LIGHTING MAKES MOVIES REALISTIC 


By ERNEST A. DENCH 


O' the many imperfections in pres- 
ent methods of producing photo- 
plays the entire absence of color in the 
projected images is probably the one 
that is the most keenly felt by specta- 
tors at the motion-picture theaters. In 
this particular the theatrical stage has 
a tremendous advantage. It can revel 
in a wealth of color, and with modern 
facilities for stage lighting it is possi- 
ble to produce almost any color effect 
to correspond with the atmosphere of 
a scene. On the movie screen there is 
none ot this lifelike coloring—nothing 
“uc a monotonous succession of black 
aad white pictures. 

A new method now being tested in 
California gives every promise of elimi- 
nating this defect in film pictures. The 
apparatus consists mainly of a spot 
light provided with color screens, and 
with it any color, or combination of 
colors, can be thrown on the movie 
screen. The spot light is mounted on 
the projector and is under the control 
of the operator, but the exact way of 
mounting and manipulating has not 
been given out, as the apparatus is still 
in the experimental stage. 

Attempts to inject color into the 
pictures by other methods have been 
made in the past. One of these con- 
sisted in treating the films with chemi- 
cals so that a red that would suggest 
fire and a blue that would pass muster 
as a night effect could be projected. 
This method met with little success 
and in many cases the films were seri- 
ously damaged by the chemical treat- 
ment. Another method was that of 
taking films made in the usual way and 
coloring them by a stencil process. 
This proved unsatisfactory, 
largely because any imperfections in 
the coloring are magnified several 
thousand times in the projection of the 
pictures. That managers and public 
alike want realism is shown by the de- 
vices sometimes resorted to to accen- 
tuate the action shown in the pictures, 
such as the imitation of the throb of an 


automobile engine when an automobile 
scene is thrown on the screen. One 
manager even went so far as to spray 
his auditorium with oriental perfume 
when a scene from Turkish life was 
being given. 

sut it is the realism of color that is 
most important and most wanted. With 
the new apparatus it is possible to pro- 
duce realism and color effects in prac- 
tically endless variety. Since a number 
of colors can be projected at one time 
it is an easy matter to tint the scene 
in almost any manner desired. In tests 
made at Los Angeles, a sunset at sea 
was so successfully colored that the 
effect was as good as if it had been pro- 
duced by the best stage-lighting equip- 
ment, the crimson on the waves being 
apparently reflected from the deep red 
of the sunset clouds. Following this, 
the scene was changed to a moonlight 
night at sea by the simple expedient of 
taking away the red and throwing a 
pale blue on the screen. In these tests 
it was found that the players could be 
given an air of naturalness and the 
ghostly white faces characteristic of the 
movies could be transformed into some- 
thing lifelike by tinting the screen with 
a pale pink. Office interiors were made 
realistic by pale amber, which sug- 
gested the glow of the electric lights, 
while the use of appropriate colors 
brought out all the natural beauty of 
woodland scenes. One of the novel 
effects was that of a fog at sea. This 
was produced simply by placing a 
bluish-clouded glass before the pro- 
jector, with the result that the ship and 
sailors appeared to be moving about in 
a mist. The beams of colored light are 
projected with the beam from the pro- 
jector, so that the real source of the 
coloring is not apparent to the specta- 
tors, and the illusion of natural color- 
ing is correspondingly increased. 


€ A jointed spring to replace the single, 
long, spiral spring used on = screen 
doors, has been invented. 
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The Walls of This Building are Made of Solid-Concrete Blocks with Natural-Stone Face 


One of the Concrete Blocks Faced with Quartzite 
Ready to be Placed in the Wall 


CONCRETE BLOCKS WITH 
NATURAL-STONE FACE 


A practical and economical method 
of putting a natural-stone face on con- 
crete building blocks has been de- 
veloped in connection with the con- 
truction of a public building in South 
Dakota. The shell of the building is 
made of solid-concrete blocks which 
are faced with pink quartzite taken 
from a quarry 60 miles distant, and 
have the appearance of cut quartzite 
stone. The blocks were made by the 
wet process, and for forming the stone 
face, quartzite chips were simply laid 
in the mold and the concrete was 
poured. In this way the chips were 
permanently imbedded in the side of 
the block. It is estimated that these 
blocks cost about one-third as much 
as natural stone, a small part of this 
saving being due to the fact that the 


quartzite chips, heretofore a waste 
product in connection with the shaping 
of finished stone at the quarry, were 
obtained by the state in large quanti- 
ties at little cost. 


INDIRECT LIGHTING FOR BIG 
CLOCK DIALS 

A novel method of indirect lighting 
is being used for illuminating the 21-ft. 
clock dials at the top of the 500-ft. 
tower of the new customhouse at Bos- 
ton. There are four of these dials, 
each carrying numerals 3 ft. high, 
formed by pouring concrete around 
copper-lined slots, from 8 to 10 in. wide, 
and these numerals are outlined by 
light from a chamber having white 
walls situated in the tower behind the 
dial. In each of the four chambers are 
seventy 100-watt lamps so mounted 
that no unreflected light can pass 
through the slots. The clock dials are 
each equipped with twelve 100-watt 
lamps mounted between the hands and 
the dial. 


OREGON POWER PLANT HAS 
LARGEST CHAIN DRIVE 

What. is said to be the largest and 
most powerful chain drive ever in- 
stalled has recently been placed in 
service at a power plant at Copper 
field, Ore., to furnish power while a 
new dam is being built. The plant 
consists of a 3,600-kw. generator 
driven by water-wheel units 
mounted on a horizontal shaft . and 
each made up of two pairs of 48-in. 
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Chain Drive Placed in Service at a Hydroelectric Power Plant in Oregon: The 3,600-Kilowatt Generator 
is Driven by Four Chain Belts, Each 21 Inches Wide 


water wheels. From the shaft of each 
unit there are four chain belts connect- 
ing with the shaft of the generator. 
The shafts are 10 ft. apart, and each 
belt is 21 in. wide. The water wheels 
work under a head of 21 ft. at a speed 
of 147 revolutions per minute, driving 
the generator at a speed of 225 revolu- 
tions per minute. 


MACHINE TAKES PLACE OF 
COTTON “PICKER” 


A cotton huller that is designed to 
do away with the tedious and expen- 
sive work of “pick ing’ cotton 
in the field, a pro ceeding that 
requires some skill, is being in- 
troduced in Okla- 
homa and 


Cotton-Hulling 
Machine Designed to 
Do Away with the Tedious and 
Expensive Work of ‘‘Picking’’ by Hand 


this machine the cotton is simply gath- 
ered, boll and all, and then run through 
the machine, which removes the boll 
and all trash, with a reduction in cost 
of about half. 


GROWTH OF THE NATIONAL 
WIRELESS-RELAY LEAGUE 


Some idea of the growing import- 
ance of the national league of amateur 
wireless stations organized in this 
country, and mentioned in recent num- 
bers of this magazine, is given in the 
fact that there are approximately 600 
stations included in the 1915 list just 
issued by the league. This is an in- 
crease of about 200 stations since the 
list of 1914 was issued. There is also 
a big improvement in’the capacities of 
many of the stations, some of them now 
having a sending and receiving radius 
of practically 1,000 miles. 


POWERFUL STEAM TURBINE 
BUILT IN GERMANY 


The largest steam turbine on the 
European continent has recently been 
completed for an electrical works at 
Hagen, Germany. It is 
capable of developing 
approximately 40,000 
hp. and is built to use 
steam at 662° F. under 
a pressure of 184 Ib. 
At a speed of 1,000 
revolutions a minute, 
the generator will pro- 
duce an _ 11,000-volt 
three-phase current. 
The total weight of the 
unit, including a con- 
densing apparatus, is 
385 tons, while in size it is 5214 ft. in 
length and slightly less than 14 ft. in 
width. A steam turbine which will de- 
velop about 32,000 hp. is being built 
for a Brooklyn electric-light company. 
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POPULAR MECHANICS 
EMPLOY CANADIAN PEBBLES FOR GRINDING PURPOSES 


Thousands of tons of flint pebbles grinding medium, which in certain 
picked up along the coasts of Denmark _ parts of the country in some instances 
have for years been shipped to this has cost more than $40 a ton. The 
-ountry to be used in grinding cement, outbreak of the European war caused 


Above are Shown Sections of One of the Docks 
at Chicago Where Hundreds of Tons of Lake 
Superior Pebbles are Piled in Sacks Await- 
ing Shipment. Below Are Full-Sized 
Photographs of Three of the Hand- 
Picked Pebbles Showing the Sizes 

into Which They are Sorted When 
Collected on the Canadian Shore 


— | 


milling gold ore, and manufacturing a shortage in the supply of these 
mineral pigments. Until very re- pebbles and directed attention to pos- 
cently these and other industries have _ sible substitutes available in America. 
been dependent upon Europe for this More than 100 miles of the north 
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shore of Lake Superior is covered with 
well-rounded granite pebbles of va- 
rious sizes. ‘This field is now being 
exploited, the pebbles sorted by hand 
into different sizes, sacked and shipped 
to Chicago, and other lake ports, for 
distribution. It is claimed that the 
pebbles have approximately the same 
life in the tube mills as the Danish 
pebbles and serve the purpose equally 
well. For the most part, however, 
shipments have been contined to a few 
plants in the southwest, so that the 
use of these pebbles has not been 
general. 

Flint pebbles are more or less abund- 
ant in Texas, Arkansas, Missouri, and 
Mississippi, and according to the re- 
ports of certain investigators, it 1s pos- 
sible that they can be made use of suc- 
cessfully. Quartz pebbles are found 
in California and a number of other 
points. A plant has been established 
at Manhattan, Nev., for the purpose of 
manufacturing pebbles from rhyolite, 
a volcanic rock which is broken into 
pieces and rounded by rolling in a 
rotary chamber. 


€\ German chemist has devised a 
method of keeping true vulcanized rub- 
ber in a semifluid state, for use in 
cementing rubber surfaces together. 


MECHANICS 


LARGE CONCRETE PIPE USED 
AS TUNNEL LINING 


In reconstructing a part of the 
water-supply system at Baltimore, an 
old subterranean aqueduct, 12 ft. in 
height, is being lined with a sectional 
reinforced-concrete pipe which has an 
outside diameter of 9 ft. While the size 
of this conduit makes it an interesting 
example of the advances which are 
being made in concrete construction, 
the method employed in laying it is 
also worthy of attention. The pipe, 
which is cast in units 6 ft. in length, 
weighing 1014 tons, is lowered by a 
crane down a shaft to the tunnel, where 
it is slipped over a steel beam sup- 
ported on a car. This operation re- 
quires considerable maneuvering be- 
cause of the limited space available for 
working underground. When the pipe 
is loaded and the truck placed on the 
track by block and tackle, it is carried 
to the place where it is to be set. More 
than 5,000 ft. of conduit of this size is 
being laid, most of it within the aque- 
duct, and 2,000 ft. of 7-ft. pipe, each 
unit of which weighs 
7% tons. The reinfore- 
ing consists of steel 
bars and wire mesh, and 
the molding is done in 
upright metal forms. 


Lowering a Section of the Concrete Pipe Weighing Ten and a Half Tons into the Aqueduct, and the Method 


Employed in Transporting It 


nderground to the Place Where It is to be Set 
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ENEMY OF WHITE FLY FOUND 
IN INDIA CITRUS GROVES 


Orange growers for some time have 
experienced serious difficulty in com- 
bating the white fly, a small insect 
which does great injury to citrus trees, 
with the result that the Department of 
Agriculture has carried on quite exten- 
sive investigations in an attempt to 
find something to destroy it. A para- 
site of the fly was found in India and 
has been imported to this country. It 
is microscopic in size and lives in the 
body of the white-fly larva. In order 
to carry it to the United States, it was 
necessary to import small citrus trees 
infested with the larvae, and this was 
accomplished by packing them care- 
fully in wooden crates, such as are 
shown in the accompanying photo- 
graph. 


LAWN-SPRINKLING SYSTEM 
DOES AWAY WITH HOSE 


Intended particularly for large lawns, 
a sprinkling system has been devised 
which entirely eliminates the use of 
garden hose. Piping is installed be- 
neath the ground, and at intervals 
joints are provided for small sprays 
which, when not in use, remain out of 


Small Citrus Trees, Infested with Larvae of White Fly Containing Its Parasite, on Way to America 


sight beneath the surface. When the 
water is turned on at a conveniently 
located cock the pressure pushes these 
sprinklers above the ground so that 
they work much the same as an ordi- 
nary garden spray. When the water ts 


The Pressure of the Water Raises the Spray above 
the Ground, Allowing It to Drop Out 
of Sight When Not in Use 


turned off the nozzles drop back into 
the ground, enabling a lawn mower of 
any type to be used without meeting 
interference. 
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NARROWING BROAD STREETS 
TO LESSEN PAVING COST 


When the town of Superior, Wis., 
was originally laid out in boom days, 
its streets were built exceptionally 
wide in anticipation that the place 
would eventually have a large popula- 
tion. It recently became necessary to 
repave some of these thoroughfares 
and, in order to escape what would 
have been an almost prohibitory ex- 
pense, many of them were narrowed to 
widths equivalent to traffic needs. This 
was done in some imstances by setting 
the curb lines farther into the streets, 
thus widening the parkings, and in 
other cases by dividing the streets by 
building center parkings. This latter 
method was employed on Hammond 
Avenue, which originally had a width 
of 60 ft. A 24-ft. parking was built in 
the middle of the drive, narrowing the 
roadway on either side to 18 ft. At 
some points triple curves occur in the 


Several of the Unnecessarily Wide Streets of 
Superior, Wis., have been Narrowed to Escape 
the Excessive Expense of Repaving Them to 
Their Full Width 

curb lines at street intersections. This 
was unavoidable, because it was not 
desired to change the positions of the 
sewer catch basins. The effect, how- 
ever, is not bad, while the arrangement 
leaves very adequate turning room at 
the corners. By following this method 
the cost of paving was cut nearly one- 
half. 


KNOCKDOWN BOX FOR PIANO 
SHIPMENTS 


The increasing price of pine lumber 
has resulted in the invention of a 
knockdown piano box that can be taken 
apart when the instrument is delivered, 
packed in small bulk and returned to 
the shipper. The box has iron bindings 
at the edges, is reinforced with angle 
irons, and is held together with borts. 
As the box is intended ‘to be used for 
a great many shipments, it is made of 
the best materials that can be obtained. 


(For starting an automobile engine in 
cold weather half a teaspoonful of sul- 
phuric ether poured into the priming 
valve is very effective. 
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HOW A SUBMARINE CABLE IS REPAIRED 


By OSCAR ODEE 


T a time when the public expects 
A its war news almost before the 
smoke of battle has cleared away, the 
submarine cable and the methods used 
in keeping it in repair are of interest. 

Each submarine-telegraph company 
has in service a fleet of cable ships, the 
units of which are stationed at differ- 
ent ports for quick access to the dif- 
ferent sections of the cable. Let us 
take, for example, the cable stretching 
from San Francisco to Manila, a dis- 
tance of 10,010 miles. This cable is 
divided into four sections—San Fran- 
cisco to Honolulu, Honolulu to Mid- 
way Island, Midway Island to Guam, 
and Guam to Manila. The cable lies 
on the bed of the Pacific, which in 
places runs from three to five miles in 
depth, the latter depth being found off 
the island of Guam. Some idea of the 
shape of the ocean bottom, with its 
submerged plains, valleys, and moun- 
tain peaks, is given by the accompany- 
ing profile taken along the line of the 
cable. Sufficient slack must be paid 
out in laying a submarine cable to al- 
low every part to rest on the bottom of 
the ocean, however irregular the bot- 
tom may be. 

A cable varies in thickness and type 
according to its position and the na- 
ture of the ocean bottom in the locality 
where it is laid. The “shore end” of 
a cable, meaning a section laid close 
to land, is always thicker than a sec- 
tion out at sea. Ordinarily the diam- 
eter of a shore section runs about 214 
in., while a section laid in deep water 
runs about 7% in. in diameter. About 
seven strands of copper, comprising a 
single conductor, form the core of the 
cable. Over this core are laid coatings 
of gutta-percha, a layer of jute or 
oakum, and an envelope of composi- 
tion rubber. Over this some strands 
of strengthening wires are wound on, 
and tarry rope and tape are wound 
about the whole. The average cost of 
a cable complete is about $1,000 a 

rile. 

A surprisingly small amount of cur- 
rent is required for operating a sub- 


marine cable. One of the hardest 
worked of the Atlantic cables requires 
only 50 volts’ pressure at the sending 
end, and all that comes out at the re- 
ceiving end is 20 millionths of an am- 
pere. Signals are transmitted simply 
by alternately charging and discharg 
ing the cable, which works much like 
a Leyden jar. One of the fastest of 
submarine cables transmits about 80 
words a minute. 

Interruption in cable communica- 
tion between two stations may come 
from one of several causes. There is 
the “fault” caused by the teredo, a sub- 
marine boring animal that penetrates 
the protective coatings in an effort to 
get at the core. Then the shore end 
of a cable, in spite of special protec- 
tion, does not always withstand the 
rolling and friction of the tides, and 
besides this, there is the risk that the 
cable may be fouled or lifted by a ship’s 
anchor. A cable may part completely, 
from one cause or another, forming 
what is known as a “total break.” 

An excellent example of the build 
of boat engaged in cable repairing is 
shown in the illustrations of the cable 
ship “Mackay Bennett.” In these illus- 
trations are shown the peculiar forma- 
tion of the bow of this kind of ship, 
and the large triple sheaves used for 
the grapnel rope and for guiding the 
lines attached to the cable when once 
it has been picked up. Having ob- 
tained some idea of the boat, let us 
imagine that the cable from San Fran- 
cisco to Manila is “down,” as it is tech- 
nically expressed when the cable is un- 
workable, in that section, 2,098 miles 
long, between San Francisco and Hono- 
lulu. We will assume that a series of 
tests based on the law of resistances 
has shown that the fault lies at a point 
1,000 miles from San Francisco. Some- 
times it is possible by testing to locate 
the position of the fault within 4,» mile, 
but the average is about five miles. 
3efore the cable ship sails for the 
“eround,” as the location of the break, 
or fault, is called, the ship’s electri- 
cians will have made their own tests 
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and advised both the San Francisco 
and Honolulu offices—the latter by an 
alternate route—to keep watch on their 
instruments in the office for the ship’s 
call. As soon as the cable ship reaches 
the “ground,” a signal, consisting of 
two red globes with a white diamond 
between, for day use, and replaced by 
similarly colored lamps at night, is 
hung in a vertical line in front of the 
foremast head. This signal indicates 
that the ship is engaged in cable-repair 
work, and is therefore not under con- 
trol so far as getting out of the way of 
other crait is concerned. A marked 
buoy, moored to a mushroom anchor, is 
then dropped overboard at the point 
where the fault in the cable is sup- 
posed to be. 

The ship then proceeds to grapple 
for the cable. This is done by means 
of a grapnel, of which there are many 
kinds, all studded with prongs cal- 
culated to catch anything they en- 
counter. To this grapnel is attached a 
steel hawser, the inboard end of which 
is connected to an instrument known 
as a dynamometer, or vertical scale, 
and capable of registering a pull up to 
15 tons. The ship then steams ahead 
at a speed of one or two knots an hour 
in a kind of tacking maneuver at right 
angles to the line of the cable. While 
the ship is engaged in grappling, a 
member of the crew, ordinarily the 
fourth officer, sits on the grapnel rope 
near the bow and can usually tell by 
the strain when the cable has been 
hooked. The instant the cable is 
hooked the ship is stopped and the 
grapnel rope is slowly wound in by 
the hauling machinery. Sometimes the 
cable will stand the heavy strain of 
being lifted until it reaches the sur- 
face, only to snap and sink to the bot- 
tom again before it can be secured. 
When this happens the ship steams to 
a new location and starts grappling 
anew. 

When the cable is brought safely to 
the surface, it is first secured on either 
side of the grapnel by what is known 
as a chain “stopper,” this work being 
done by a man lowered over the bow in 
a boatswain’s chair, as shown in one 


of the illustrations. The cable is then 
cut, each end is connected to the in- 
strument in the testing room, and the 
stations at San Francisco and Hono- 
lulu are each called up. It is more 
than likely, of course, that the ship 


‘will not be able to speak to one of the 


stations, as the fault will probably lie 
at some point between the ship and 
the station. In case it is necessary for 
the ship to steam one way or the other 
to find the fault, as it usually is, it is 
necessary to leave one end of the cable 
behind and to secure it so that it can 
be raised again without grappling. One 
of the big seven-ton buoys shown in 
the illustration is made ready, a flag is 
put on it, and it is lifted overboard by 
a derrick. One end of the cable is at- 
tached to the buoy by a long mooring 
chain and rope, and is allowed to sink 
to the bottom, the buoy itself being 
held in place by a mushroom anchor. 
At night time the buoy carries a light. 

The ship now starts’picking up the 
cable toward the fault. This is a slow 
process, requiring careful navigation, 
as the ship must be kept going slowly 
ahead at such a speed as to relieve the 
strain on the picking-up gear. The 
cable comes on board at the rate of 
one or two miles an hour and is coiled 
by the men into one of the large round 
tanks that take the place of the hold 
in an ordinary ship. The cable is 
guided from the bow to the tank by a 
series of sheaves placed at intervals 
on the deck. While this operation is 
going on, the electricians continue test- 
ing and the cable may have to be cut 
several times before the actual fault is 
on board. With the fault found, the 
defective portion of the cable is cut 
out, and a good piece from the ship’s 
tank is spliced in in its place. Then 
the cable is paid out as the ship re- 
turns to the buoy marking the location 
of the other end. With this recovered, 
the ship has both the San Francisco 
and Honolulu ends of the cable on 
board. Tests are made to ascertain that 
no other faults have developed and 
that both sections are in good condi- 
tion. A message reading “Communi- 
cation restored—now making final 
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splice” is sent to both of the stations. 
Following this message two hours are 
allowed before the stations attempt to 
communicate with each other. This is 
a very busy two hours on board the 
cable ship. The ends of the cable are 
secured over the sheaves at the bow 
and are connected by a splice from 36 
to 40 ft. long. With the splice com- 
pleted two ropes, one at each side of 
the bow, are attached to the cable and 


EIGHTY -FIVE FOOT BOOM 


A locomotive crane provided with a 
swinging boom having a length of 85 
it. which is approximately two and 
one-half times as long as the car upon 
which it is mounted, has recently been 
constructed. Although built more 
especially for long reaches than for 
hoisting exceptionally heavy loads, 
the machine is capable of lifting a 
weight of 35 tons when the truss is 
extended only slightly forward. It 
is used for general purposes, such as 
loading and unloading coal, crushed 
stone, and sand, which is done by 
means of an ordinary clamshell 
bucket, and, with a heavy lifting mag- 
net attached to its cables, may be em- 
ployed in handling scrap iron. It is 
self-propelling, and crane and engine 
cab may be revolved in a complete 


it is lowered overboard and slacked out 
slowly until it reaches the surface of 
the water. A block of wood is placed 
on the deck under each of the ropes. 
At a given signal the ropes are cut at 
the same time with axes, the ends of 
the ropes fly overboard and the cable 
sinks to the bottom of the ocean. As 
the cable disappears from view, the en- 
gines are run full speed ahead and the 
cable ship returns to port. 


ON LOCOMOTIVE CRANE 


circle and likewise operated at any 
point. Material beyond reach is 
dragged in by the boom line. 


Although the Truss Boom of 
This Locomotive Crane Is 85 
Feet in Length, the Machine 
Is No More Difficult to Operate 
Thanan Ordinary Steam Shovel 
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GUM BRAKE ON TOY BEETLE 
NOVEL CONTROL DEVICE 
A mechanical beetle which moves 


slowly in cold weather and rapidly 
when the atmosphere is warm, is an 


This Shows Two Views of the Beetle and 
Its Working Parts 


oddly constructed toy which has re- 
cently been introduced. Locomotion 
is provided by means of a coil spring 
on an immovable shaft, inclosed by a 
tube over which fits a wooden spool 
that revolves when the spring is wound 
by drawing the beetle backward. One 
end of the spring is attached to the 
shaft and the other end to the tube 


Method of Testing New 
System for Feeding the 
Gasoline to the Carbu- 
retor of an Automobile 


which turns the spool. There are two 
small paddles attached to one end of 
the wire shaft and these come in con- 
tact with a gummy substance con- 
tained in the tube, thus serving as a 
brake and preventing the spring from 
unwinding too quickly. Because the 
temperature of the air affects the gum, 
the bug moves more slowly in a cold 
room than in a warm one. In the ac- 
companying illustration, A shows the 
spool and tube, and B, the wire shaft, 
spring and paddles. 


TEST OF VACUUM FEED FOR 
AUTOMOBILES 


An interesting demonstration of the 
efficiency of a vacuum system for feed- 
ing the gasoline to the carburetor of 
an automobile is being made with a 
car in which the body is tilted at a 
sharp angle by mounting the front on 
standards which raise it several feet 
above the axle. The dangle at which 
the body is tilted corresponds to that 
at which gravity overcomes traction, 
or the grade that is just beyond what a 
car can climb without slipping back. 
According to reports the flow of gaso- 
line with the vacuum feed is regular 
even under these extreme conditions. 
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Apparently No Economical Means of Conveying Water to It 


TRANSFORMING BARREN HILL 
INTO FRUIT ORCHARD 


The conversion of a barren hilltop 
into one of the best orchards in the 
Grand Valley, Colorado, has been ac- 
complished by an ingenious method of 
irrigation. For several years the area 
has been considered practically worth- 
less because of the absence of water 
upon it, while surrounding lands under 
irrigation were valued in some in- 
stances at more than $1,000 an acre. 
The present owner of the tract pur- 
chased it for a nominal sum and then 
had constructed a large water wheel, 
equal in height to that of the hill, which 
was placed in a ditch at the base of the 
knoll. A flume was built to reach from 
the top of this to the summit of the 
hill. On each of the paddles of the 
wheel water troughs were attached in 
such a manner that as the wheel re- 
volves water is carried to the flume 
without employing any other power 
than that provided by the current of 
the water in the canal. In this manuer 
the hill is thoroughly irrigated. 


NEW GAS-ENGINE PISTON FOR 
HIGH SPEEDS 


The latest tendency in automobile 
design is toward engines of long stroke, 
small bore, and high speed, and for en- 
gines of this kind 
lightness of pis- 
ton is a desirable 
feature that con- 
tributes to ease 
in running. The 
required lig ht- 
ness and strength 
are both appar- 
ently obtained 
in a piston that 
has just been 
placed on the market. Instead of hav- 
ing the usual cylindrical form, the mid- 
dle of the piston is cut in, making that 
portion of much less diameter than the 
head and back. All of the piston ex- 
cept the head is made hollow and ts 
pierced with holes for decreasing the 
weight. The bolt for attaching the 
pitman passes through the smaller mid- 
dle portion of the piston. 
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TROLLEY POLE IS SNAPPED 
OFF BY MOTOR CAR 


In attempting to guide his machine 
out of the path of an approaching sur- 
face-traction car, a chauffeur, driving 


WHERE THE PLUMB LINE 
IS OUT OF PLUMB 


Along the southern edge of the 
Himalaya Mountains engineers have 
found that a plumb line does not hang 

vertically, but with a 


marked northerly de- 
flection, toward the 
mountains. In the 


effort to explain this 
phenomenon, which is 
clearly due to some 
marked variation in 
the specific gravity of 
the earth strata as be- 
tween the mountain 
country and the terri- 
tory to the south, 
several ingenious theo- 
ries have been ad- 
vanced. The latest ex- 
planation is that all of 


This Trolley Pole was Broken Off Fully Six Feet above the Ground 
When Struck by the Motor Car in the Background. The End 
ires It Carries 


Shown at the Right is Supported by the 


in one of the suburbs of Buffalo, N. Y., 
turned it so abruptly that it skidded, 
striking a trolley pole with such force 
that the heavy timber was broken off. 
Two quite remarkable things about the 
accident were that the car was not 
badly damaged and that the pole was 
snapped off at a point fully 6 ft. above 
the ground. 


northern Hindustan 
was onge an immense 
depression which has 
been filled with alluvial 
silt washed down from the mountains. 
This silt, not having yet become 
packed solidly, is of much less density 
than the strata forming the mountain 
range, and since the pull of gravity is 
in direct proportion to density, the 
plumb bob is deflected from the per- 
pendicular position and swings toward 
the mountains. 


LATEST TYPES OF FRENCH FLYING CRAFT 


This Monoplane Has Wings with 
Channeled Under Surfaces and is 
Made of Aluminum and Steel 


All-Metal War Aeroplane with 
Skids at the Tips of the Wings 


The 
“Uniplane” 
Shown Above 
Has an Elevator 
at the Rear and 
Rudders on Top 
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This Pit, Which Extends Presumably Hundreds of Feet into the Earth, was Blown Out 
After Gas had been Struck 


DEEP PIT TORN IN EARTH 
BY GAS ERUPTION 


Quite a remarkable earth eruption 
occurred near Sinton, Texas, recently, 
alter gas had been struck at a depth 
of 2,200 ft. at a new well which was 
being sunk. When the stratum hold- 
ing the gas was reached by the drill, 
the casing that lined the bore was 
blown for a considerable distance into 
the air by the terrific force of the flow. 
lor approximately three weeks the 
well remained uncapped and the gas 
shot out in great volumes. Then, 
without warning, a hole 75 ft. in diam- 
eter and extending presumably to the 
bottom of the original well, was blown 
in the earth. Almost immediately this 
fissure was filled, to within 100 ft. of 
the surface, with boiling water. All 
the well-drilling machinery  disap- 
peared in the great pit. 


CHART SHOWS PROGRESS OF 
BUILDING CONSTRUCTION 


A progress chart erected in front of 
a building under construction in Los 
Angeles is designed to answer the 
questions most frequently asked by 
passers-by. This chart has demon- 
strated its value not only in prevent- 
ing waste of time of the employes in 
answering questions, but as a good 


advertisement for the contractors and 
building owner. Nothing interests the 
average man more than a big con- 
struction job, and the facts are im- 
pressed on his memory when he sees 
them set forth in this fashion. The 
chart tells, by means of black lines, the 
time in which each contractor is to do 


Progress Chart Erected in Front of Building under 
Construction in Los Angeles 


his work, and by red lines just how 
much he is behind his schedule. About 
18 contracting firms are listed on the 
chart. 


3 
| 
- 
4 
| 
1 
| | 
| | | 
| CITIZENS NATIONAL BANK BUILDING 
PROGRESS CHART 
| 
| | || 
— 
4 


NATIONAL AEROPLANE COMPETITION PROMOTED 
TO DEVELOP FEDERAL AERIAL RESERVE CORPS 


O revive popular interest in avia- 
tion, stimulate domestic manu- 
facturers and fliers, and assist the War 
and Navy departments in developing 
aerial corps for the National Guard and 
Naval Militia, a national aeroplane 
competition of broad scope is to be held 
throughout the present summer. The 
purpose of this undertaking is purely a 
constructive one. It is not a wholesale 
amusement propaganda, but a serious 
attempt to encourage sane flying and 
impress upon the people of America, 
the parent country of aviation, the real 
value of air craft in contrast to the 
county-fair uses with which they are 
most familiar. 

This aeronautical meet is being pro- 
moted by the Aero Club of America, 
backed by the various state and city 
clubs, as well as commercial organiza- 
tions in different parts of the United 
States. The contest is to start July 4 
and end on Columbus Day, October 12, 
giving more than three months of con- 
tinual flying in all parts of the country, 
something hitherto unknown on this 
continent. Tentative plans and the 
rules as now drawn are solely in the 
interest ‘of normal flying by regular 
airmen. The conditions of the compe- 
tition are such that no encouragement 
is given spectacular or foolhardy work, 
but opportunity afforded for worth- 
while achievements. 

Each state has been requested to 
enter machines and pilots, while 1,200 
cities have been appealed to for their 
cooperation in making the demonstra- 
tion general and fruitful. One of the 
conditions imposed on each participat- 
ing airman is that in the event of his 
Winning prizes amounting to $7,500, 
or more, he will volunteer his services 
to the National Guard and Naval 
Militia for a period of 15 days during 
the ensuing year. In turn, military 
organizations are asked to encourage 
their personnel to learn aviation. 

Back of the movement is a con- 
certed effort to bring about the 
development of better and safer ma- 
chines, and it is expected that special 


aeroplanes will be constructed particu- 
larly for long-distance flying, as the 
strongest inducements will be of- 
fered for transcontinental touring. An 
award of $10,100 is proposed to be used 
in prizes of $100 each, which will be 
given daily to the airman who holds 
the best cross-country record for that 
day, while eight prizes aggregating an 
equal amount will be presented to the 
fllers who make the best showings in 
the daily distance competition. It is 
planned to divide $25,000 between the 
three airmen making the best time in 
flying across the country, either start- 
ing or ending at New York, and be- 
tween $5,000 and $10,000 is to be dis- 
tributed between the men who fly the 
greatest number of miles during the 
contest. Other prizes, ranging  be- 
tween $1,000 and $5,000, will be given 
for the best aeroplane and flying boat 
entered in the national flights, ‘con- 
sidered from points of engineering, 
finish, and comtort; for the best sched- 
ule record made; for the winning 
demonstration of automatic stabilizers ; 
for the lowest consumption of fuel and 
oil for miles covered; for the machine 
that carries the largest number of 
passengers a given distance, and for 
the best demonstration of a _ craft 
equipped with two motors, each work- 
ing independently of the other. 

Especial attempts are to be made to 
demonstrate to the Post Office Depart- 
ment the advantages of the aeroplane 
for the delivery of mail to isolated 
places. A _ list of out-of-the-way 
points in different states, where it now 
requires several days to carry mail 
matter from 20 to 90 miles, has been 
prepared by the postal authorities and 
airmen will undertake demonstrations 
at these places. <A prize of from $5,000 
to $10,000 is to be offered to the winner 
of this contest. The judging will be 
done by considering the regularity of 
the service maintained, the protection 
afforded the matter against the ele- 
ments, and the proportionate amount 
of time saved over the established sys- 
tem of delivery. 
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One reason that interest is being 
hhown in this particular field is that the 
wloption by the postal department of 

aeroplane mail service would afford 
the government trained airmen, form- 
ing the nucleus of an aviation reserve 
that could readily be trained for mili- 
tary service in an event of war. Fly- 


CURIOUS DANISH PAVILION 
AT SAN FRANCISCO FAIR 


()ne of the most interesting buildings 
onstructed for the Panama-Pacific Ex- 
»osition is the Denmark pavilion, which 
.as inspired by the medieval Kronborg 
astle at Elsinore, the setting of Shake- 
-peare’s “Hamlet.” Throughout, the 
~tructure embodies features reproduced 
irom many famous Danish architec- 
tural monuments. Two stones placed 
on either side of the central entrance 
of the structure are replicas of the 
tombstones, dating from the eighth 
century, which were discovered some 
years ago at the burial mound of Gorm 
the Old, the first historical king of Den- 
mark. At the front of the building is a 
large sundial, and at one side a repro- 


ing during the competition will be 
limited to 10 hours a day. This will! 
preclude attempts to break the world 
records for duration and distance, but 
will also have the effect of holding the 
contest down to sane, constructive 
demonstrations of practical aerial navi- 
gation. 


duction of a Danish burial ground. The 
balustrade around the loggia behind the 
main tower is copied from that at the 
top of the “Round Tower” in Copen- 
hagen, which was built by King Chris- 
tian IV. The platform where Hamlet 
communed with the ghost of his father 
is in one corner behind the central 
tower. One of the rooms represents 
the underground chamber beneath 
Kronborg, where, according to tradi- 
tion, a giant sleeps, waiting the time 
to arise and free Denmark of its ene- 
mies. 


(Panama Canal earnings for the first 
eight months were $2,334,515.24, or 
$261,098.09 less than the cost of opera- 
tion. 


Denmark's Exposition Building 
at San Francisco Which Recalls 
the Scene of s 

Tragedy, 


“Hamlet” 


/ 
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NEW AUTOMATIC STOP FOR 
BLOCKING TRAINS 


It is claimed that a train going 60 
miles an hour can be stopped within 
2,000 ft. by means of an apparatus now 
being tested on an 


How the Ramp and 
Contact Shoe are 
Arranged in a New 
Automatic Train Stop 
American rail- 
road. This appa- 
ratus is intended 
to be used in con- 
nection with a 
double - track 
block system, and 
automatically sets 
the brakes and 
stops the train at 
the entrance to a 
block if the block 
is not clear. The 
track part of the 
apparatus consists 
of a steel ramp 180 ft. long supported 
on the ends of the ties at a distance 
of 22 in. from the rail. This ramp 
slopes each way from the center, the 
center being 3 in. higher than the ends. 
Each locomotive operating on this sec- 
tion of the road is equipped with a 
contact shoe that engages the ramp 
and is mounted on the lower end of a 
vertical rod, the whole being supported 


These Two Views of the Truck Show 
the Body both When Raised and 
Lowered. The Machine, in Addition 
to Carrying Coal, my A be Employed 
for Hauling Building Materials, Such 
as Sand and Crushed Stone 


— 
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on the crosshead guides. As the loco- 
motive passes the ramp this shoe is 
raised 3 in. The shoe operates a 
piston and through this a pneumatic 
mechanism that closes the throttle and 
sets the brakes if the rear end of the 
ramp is not electrically charged, while 
if it is electrically charged, magnets 
are energized that hold the mechanism 
and prevent it from operating. The 
control consists of electrical connec- 
tions so arranged that the rear end of 
the ramp is charged only when the 
block is clear. The forward end is 
always charged so that trains are not 
interfered with when backing up. 


BODY OF NEW COAL TRUCK 
HOISTS ABOVE CHASSIS 


Adapted particularly for use in the 
congested districts of cities where un- 
loading must be done quickly, and in 
most instances through manholes or 
basement windows, a new type of me- 
dium-service coal truck has been built 
with a body that may be hoisted above 
the chassis. The advantage of this is 
that the coal may be led by a chute to 
the innermost edge of a sidewalk, ii 
necessary, without considerable diff- 
culty. The bottom of the body, the 
capacity of which is 72 cu. ft. is 
shaped like an inverted pyramid. 
\When the hopper is opened and a chute 
placed beneath it the coal is discharged 
rapidly down the inclined chute. The 
elevating is done by means of four arms 
connected to transverse shafts driven 
by the engine. 


— 
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BANK SAFE SHIPPED AT 
MONEY-CARRIAGE RATES 


\Vhen the time lock that controlled 
the opening of a safe in a Missouri 
hank failed to work, it was finally 
ecessary to send the 3,600-Ib. safe 
io the shop of the maker to be 
pened, a proceeding that in- 
olved a round-trip journey of 
|.100 miles. The safe was first 
offered to a railroad company for 
transportation, but the agent re- 
jused to accept it unless the 
money and valuable papers were 
removed. This being an impossi- 
lility, the safe was then offered 
to an express company 
which accepted it at | 
money-carriage rates. | 
lo open the safe a hole 
was burned in the door 
with acetylene gas and 
an electric torch, and 
when this hole was big 


enough to admit the 
hand the lock was Laat 
broken and the bolts 


released. A new lock 
was then installed, the 
hole was plugged securely, and the safe 
was sent back home. 


NOVELTY ACTS AS APPLE 
CUTTER AND SERVER 


An individual apple cutter, which is 
both a novelty and a serviceable table 
utensil, is being displayed. The device 

: is made of Ger- 
man silver, is 
easily cleaned, 
needs no adjust- 
ment, and cuts 
and cores the 
fruit in one op- 
eration. It has 
Zs a plate slightly 
larger than a 

coaster, upon 
which the apple is placed. The cutter 
is divided into seven sections, besides 
the corer, and has small handles on 
its outer rim. It is placed over an 
apple and pushed down. 


NEW COTTON GIN HAS NOVEL 
FEATURES 


In a new fireproof cotton gin, devel- 
oped by an Oklahoma inventor, the 


as 


4 


In This Cotton Gin the Saws Rotate Horizontally in the Cone-Shaped 
Cylinder, and are Cleaned of Lint by Compressed Air 


disk saws that strip the lint from the 
seed rotate horizontally in a vertical 
cone-shaped cylinder, and with this 
arrangement only about one-fourth as 
much floor space is required as with 
the ordinary cotton gin. The cotton 
is fed into the hopper at the top, and 
as it passes through the cylinder, the 
lint and seed are separated and depos- 
ited in separate heaps at the bottom of 
the machine. Compressed air is used 
for cleaning the lint from the saws in 
place of rotary brushes. 


CARDBOARD SOLDIERS USED 
AS MILITIA TARGETS 


A method of training his troopers 
under conditions simulating those of 
actual warfare has been devised by the 
captain of one of the cavalry troops in 
the Rhode Island National Guard. Life- 
size figures of men are cut out of stiff 
cardboard, and painted so as to look 
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Cardboard Targets Painted to 
Look Like Real Soldiers, Used 
for Training the Cavalry of the 
Rhode Island National Guard: 
The Cavalrymen Fire at These 
Targets While Riding at Full 
Speed and Charge Them with 
Their Bayonets. The Targets Are 
Only Good for a Few Shots, but 
Are Cheap and Easily Replaced 


like real soldiers at a little distance. 
These “human” targets are set up in 
various places in the woods or along 
the road. The cavalrymen fire real 
bullets at them, and charge them with 
their sabers. They do not last long, 
but are cheap and easily replaced, and 
the training of the men in. prompt 
action has proved very efficient. 


DEARTH OF BINDER TWINE 
NARROWLY AVERTED 


American farmers are dependent 
upon Yucatan henequen for binder 
twine, approximately 200,000,000 Ib. of 
which are used annually in harvesting 
grain. Four-fifths of the raw material 
for the manufacture of this very neces- 
sary cord comes from Progreso, an 
inconspicuous port on the northern 


coast of the Mexican province, which 
General Carranza planned some time 
ago to blockade. Had this step been 
taken, the effect would have been felt 
more forcibly in the United States than 
it is possible to estimate. Through the 
action of the administration this gov- 
ernment succeeded in keeping the road- 
stead open and preventing a disastrous 
dearth of twine which the Department 
of Agriculture concedes would have 
resulted in a loss of a large percentage 
of this season’s crops. Heretofore a 
certain amount of sisal fiber has been 
imported from German East Africa, 
British East Africa, Java, Hawaii, and 
the Bahamas. Most of this is cut off 
this year. Practically the only good 
substitute for the Yucatan product ap- 
pears to be Manila hemp, which is 
much more expensive and for the pur- 
pose no better than the cheaper twine. 


— 
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LATEST TYPE OF GERMAN 
SUBMARINE 


Through the alertness of a photog- 
rapher who was a passenger on board 
the Dutch steamer “Batavier V” when 
that vessel was captured and taken into 
/eebrugge by the German submarine 
*“U-36,” some idea of the enormous size 
and power of the latest type of German 
submarine can now be obtained. In 
point of size the submarine resembles 

destroyer, as will be seen from the 
illustration. As estimated by observers 
on board the Dutch steamer, the “U-36” 
has a displacement of at least 1,000 
tons. It is propelled on the surface by 
Diesel oil engines thought to be of 
more than 2,000 hp. and by electric 
motors when submerged, and is said 
to have a surface speed of from 21 to 
23 miles an hour and a surface-cruising 
radius of 3,000 miles. The submarine 
is of the submersible type with outer 
hull shaped like that of a surface craft 
and with high bows that enable it to 
withstand the roughest seas. All parts 
of the hull, that are exposed when the 
vessel is in surface trim, as well as the 
conning tower, are armored. The deck 
is equipped with hinged wireless masts 
that can be laid flat and with rapid-fire 
vuns that can be lowered into closed 
pockets when the craft is to be sub- 
merged. The “U-36”" is equipped with 
at least four torpedo tubes. From these 
are fired the new 21.6-in. torpedoes, 
which have an effective range of over 
7,000 yd. and carry about 290 Ib. of 
trotyl, one of the most powerful ex- 
plosives known. The “U-36” is a sister 
ship of the “U-29,” recently sunk by a 
British warship. 
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PALM TREE CONVERTED INTO 
SUNSHADE 


Novel and attractive sunshades have 
been made in a park at Coronado, Cal., 


With the Limbs Held Away from the Trunk by 
Props, This Fan-Palm Tree Makes a 
ovel and Attractive Sunshade 


by the simple expedient of propping 
out the limbs of fan-palm trees. The 
limbs of the tree are held out at an 
angle by a steel hoop held in place by 
props resting against the tree trunk. 


(The heat radiated from the human 
body is about the same as that from a 


16-cp. electric lamp. 


COPYRIGHT, INTERNATIONAL NEWS SERVICE 
The ‘“U-36,"" German Submarine of the Latest and Most Powerful Type, with Its Tender; 
was Taken from the Deck of the Dutch Steamer ‘“‘Batavier V,’’ Wh 

and Taken into Zeebriigge by the Submarine 


This Photograph 
ich was Captured 
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NEW INDOOR-GOLF DEVICE 
FOR DRIVING PRACTICE 
For indoor use a golf device has 


been introduced which allows a player 
to practice driving when it is not pos- 


The Force of the Stroke is Translated into Yards, 
Showing the Distance the Ball would have 
been Driven had It been Free 
sible for him to get on a course. The 
ball is captive at the end of a strong 
cord, approximately 15 ft. in length, 
attached to a lever that is held back 
by a spring. This lever moves in a 
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slot in the curved side of a quadrant 
which is graduated so that the force 
behind a stroke is translated into yards 
by the indicator. When a stroke is 
made the lever is drawn forward and 
locked so that the approximate dis- 
tance which the ball would have gone 
if free-is shown. The driving is done 
on a grass mat. 


NEW TYPE OF OXYACETYLENE 
TORCH 


Saving of oxygen and increased in- 
tensity of flame are the two principal 
advantages claimed for a new oxy- 
acetylene equipment that has been 
placed on the market. With this 
equipment the oxygen, before entering 
the torch, passes along a spiral groove 
that gives it a whirling motion, with 
the result that the oxygen and acety- 
lene are thoroughly mixed before they 
reach the combustion point. The weld- 
ing and cutting torches are fitted with 
needle valves with the control so 
placed that adjustments can be made 
with the hand that holds the torch. 


MOTOR-TRUCK CIRCUS PLAYING ACROSS COUNTRY 


One man, a woman, a leopard, three 
monkeys, a motion-picture outfit, an 


equipment, as well as management, of 
a circus which is playing one-night 
stands and slowly 
making its way across 
the continent to San 


Francisco. Everything 
needed for the show, 
the box office in- 


cluded, is carried on the 
truck in a few crates 
and trunks. The circus 
proceeds unheralded 
from town to town, 
playing in out-of-the- 
way places as well as 
in neighborhood  dis- 
tricts in cities, when 
they are encountered. 
The circus started from 


Curious Motor-Truck Circus Which is Showing in Small Towns While 
Working Its Way to San Francisco 


exhaust organ, and a motor truck con- 
stitute the personnel, menagerie, and 


a small Michigan town 
and has been on the 
road for several weeks 
with the Panama-Pacific Exposition as 
its ultimate destination. 


Vn, | 
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How Film Pictures | | 
Representing the 
Great Fire of 1666 
in London were 

Made: These 

Buildings, Typical 
of the London of 
That Time, were 
Erected and were 
Then Burned as 

the Camera Clicked 


GREAT FIRE OF LONDON 
SHOWN BY FILM 


One feature of the motion-picturc 
business that is steadily growing in 
importance is the representation of 
historical events by means of films. 
Films of this kind must be historically 
accurate, and a great deal of study of 
the customs, costumes, and buildings 
peculiar to the period represented is 
necessary, as will be seen from the re- 
productions of a film showing the great 
fire of 1666 in London. Before mak- 
ing this film, a group of buildings 
showing a typical section of London 
as it was at the time of the fire was 
built, and while the camera clicked 
these buildings were burned under 
conditions similar to the real event. 


‘work in which four 


SIGHTLY AND SERVICEABLE 
STREET LAMP-POST 


Besides forming a very attractive 
support for a street lamp, this rein- 
forced-concrete post also offers a con- 
venient place for dis- 
playing street signs. 
At the top of the 
pole is a 12-in. frost- 
ed-glass globe in 
which there is a 
high - candlepower 
electric lamp. Sur- 
rounding the globe 
is a square frame- 


strips of blue glass, 


carrying the street 
names in white let- 


ters, are held. Dur- 
ing either the day or 
night, the names of 
the street and its in- 
tersecting thorough- 
fare are thus plain- 
ly visible when the 
pole is placed at a 
corner. 
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NOVEL SEESAW WASHING 
MACHINE 


A washing machine recently in- 
vented has hollow suction cups sus- 
pended from pivoted levers which are 
alternately 
worked up and 
down by means 
of one operating 
handle. The en- 
tire device is 
supported by a 
rod that may be 
readily clamped 
to any washtub. 
The cups lift 
above the water 
on each upward 
stroke, while on 
the downward stroke they come in 
contact with the clothes and force the 
water through the meshes of the fabric. 
The efficiency of the device is partly 
due to the vacuum action of the cups 
on the upward stroke. No labor other 
than working the handle is required. 
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DRY-DOCK SHIP FOR PACIFIC 
LUMBER TRADE 


Plans are now being made for a ship 
that is to be built like a floating dry 
dock, and is to be used for carrying 
loaded lumber barges from Portland, 
Ore., to San Francisco. This novel 
vessel is to have a length of 640 ft., 
a beam of 80 ft., and a hold depth of 
11 ft., and will be capable of carrying 
10 barges loaded with 500,000 ft. of 
lumber each, or 5,000,000 ft. in all. 
When the vessel is to be loaded or un- 
loaded, it is lowered by the admission 
of water in the same way as a floating 
dry dock, the bow gates are opened, 
and the barges are simply floated in or 
out of the hold. The ship is then 
raised to the required level for going 
to sea, and the barges seated on the 
bottom of the ship, by pumping out 
the water. The plan is to have three 
sets of barges, 10 at each end of the 
route and 10 on the way, so that barges 
may be loaded for the ‘iext trip while 
the ship is at sea. 


Floating a Loaded Lumber Barge into the Dry-Dock Ship 
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This Stone Lioness, Crouched as If for a Spring to the Road Below, Is One of the Features 
ark, New York 


of Central 


REALISTIC STONE LIONESS 
IN NEW YORK PARK 


A stone lioness that is too realistic 
to be entirely pleasant when seen for 
the first time is one of the features of 
Central Park in New York. The statue 
occupies the top of a rock overlooking 
a turn in a road near the Metropolitan 
\rt Museum, and represents a lioness 
in a crouching position ready for a 
spring. 


RUNNING THE PIPES BEFORE 
BUILDING IS FRAMED 


\Vaiting for the plumber to get out 
of the way is one of the most common 
causes of delay in house building, as 
carpenter work often has to stop while 
pipes are being run, or be done over 
after the plumber is through. In Cal- 
ifornia, where many bungalows are 
built without basements, an_ enter- 
prising plumber has devised a way of 
avoiding these troubles and of getting 
his own end of the job done quickly. 
Working from the blueprints, he 
erects all the piping before even the 


frame of the building is up, leaving 
nothing to do but place the fixtures, 
which can be done after the carpenters 
are all through. 


Putting in the Plumbing Betore the Frame of 
the House Is Up 
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HOW ENGINEERS BREATHE IN 
MOUNTAIN TUNNELS 
Engineers on the long freight trains 
which are sent across the western 
mountains with sometimes as many as 


Respirator 
Used by a 
Locomotive 
Engineer 
in Passing 
through 
Mountain 
Tunnels 


COURTESY CHICAGO DAILY NEWS 


five or six locomotives to pull them 
over the heavy grades, use respirators 
in order to keep from being suffocated 
while passing through the long tunnels. 
Some of these bores are several thou- 
sand feet in length and require a num- 
ber of minutes to pass. The men in 
the cabs of the rear engines are con- 
tinually in an atmosphere heavily filled 
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with the gases and smoke given out 
by the locomotives ahead, and were it 
not for artificial means of getting air 
it would frequently be impossible: for 
them to stay at their places. The 
breathing masks which are now being 
used are funnel-shaped and designed to 
fit tightly over the eyes, nose, and 
mouth of a wearer. Attached to one of 
these is a rubber hose which is con 
nected with the compressed-air tank of 
the locomotive so that all of the oxygen 
needed is available. The air is usually 
passed through a sponge and cooled by 
cracked ice before it is taken into the 
lungs. 


FUNERAL PYRES OF INDIA 
SEEN IN EUROPE 


For centuries it has been a religious 
custom of certain natives in India to 
cremate their dead instead of burying 
them or placing them in tombs, as is 
the usual practice in this country. And 
even in war time, when it is at all pos- 
sible to do so, the rite is rigidly carried 
out. At the British military hospitals 
where the wounded Indians fighting in 
France are cared for, funeral pyres are 
frequently erected and the dead incin- 
erated by their comrades. 


Wounded Indian Soldiers at a British Hospital Praying before the Pyre of a Fallen Comrade 
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These Illuminated Crossed Arches Span One of the Business Streets of Portland, Oregon, 
at the Various Crossings 


ILLUMINATED ARCHES SPAN 
STREET INTERSECTIONS 


On one of the business streets at 
Portland, Ore., a lighting system has 
heen installed which is both novel and 
effective. Crossed arches made of 
structural steel, supported on heavy 
concrete columns and outlined on the 
under side by electric lamps, have been 
erected along the thoroughfare, bridg- 
ing the various street intersections. On 
each of the double arches there are 
192 globes. Both the columns and the 
steelwork are painted a light-gray col- 
or, while crowning the point where the 
arches intersect is an ornamental pylon 
which carries a socket for the insertion 
of a flagpole. 


ECONOMICAL PORTABLE TIRE- 
INFLATING APPARATUS 


For inflating motor-car tires an II- 
linois garage owner has constructed a 
homemade, portable device, which be- 
sides serving its purpose adequately, 
represents only a small investment. 
It consists of a steel tank, 24 by 37 
in. in size, an air compressor and a 
l-hp. gasoline motor mounted on a 


small hand truck. The tank is capable 
of withstanding a pressure of 250 Ib. 
to the square inch, although for or- 
dinary purposes it is not pumped to a 
pressure of more than approximately 
140 Ib., which can be done at a cost 
of about three cents. It may readily 
be wheeled to any car in the garage 


An Inexpensive, Homemade Tire-Inflating 
Apparatus for a Garage 


or taken to the curb when a passing 
machine needs to have its tires in- 
flated, 


€ The owners of Newfoundland seal 
ing ships are planning to use aero- 
planes for locating the seal herds. 
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HOW MINE SHAFTS ARE SUNK 
THROUGH QUICKSAND 


In sinking a shaft there are few 
things that a miner can encounter 
which are more unwelcome to him than 
a deep vein of quicksand. That is 


Sinking a Shaft at a ~=y go Iron Mine through a 
Thick Vein of Quicksand 


what has been struck at a Michigan 
iron mine, the shaft opening of which 
is shown in the accompanying photo- 
graph. In quicksand the ordinary pro- 
cedure of timbering down as the ex- 
cavating is done, is impossible. In 
most instances the work must be done 
in much the same manner as a caisson 
is sunk. This necessitates the con- 
struction of a casing by bolting to- 
gether heavy timbers, usually about a 
foot in thickness. At the bottom of 
each wall of this timbered “chimney” 
a cutting shoe is trimmed on the in- 
side so as to assist the shaft in sink- 
ing under its own weight. All the ma- 
terial beneath the walls of the structure 
is in this way squeezed, or cut, into 
the confines of the casing, while the 
latter gradually sinks as the excavat- 
ing is carried on. As rapidly as the 
shaft sinks into the earth additional 
timbers are bolted in place on top, this 
operation continuing until rock is en- 
countered. As a rule the sand is 
hoisted out in a bucket that is operated 
on a cableway extending across the 
opening of the shaft. This is usually 


made necessary because a clear span 
of even as much as 200 ft. is required 
on account of a crater frequently be- 


ing formed by the sand running into’ 


the shaft, as is shown in the photo- 
graph. The work on the inside of the 
shaft is precarious. Ladders are or- 
dinarily provided at each corner of the 
timbering so that the men can jum) 
to them and climb away from danger 
when there is a “sand boil,” or a sud- 


den filling. 


NOVEL MIRROR ATTACHMENT 
FOR PORTRAIT CAMERA 


Quite a curious attachment for a 
portrait camera has been invented 
which enables a photographer’s sub- 
ject to pose to suit himself and make 
an exposure at the time he thinks he 
has struck a posture which is becom- 
ing to him. The apparatus is made so 
that the camera lens appears in the 
middle of a mirror. The instrument 
is focused so that the same image ap- 
pearing in the looking-glass is repro- 
duced on the photographic plate when 


By soghing in the Mirror a Person may Pose for 
hotograph to Suit His Taste 


the shutter is opened. The person do- 
ing the posing holds the operating bulb 


and presses it when he finds the pose 
he wants. 
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New System of Block Signals in Which Rows of Electric Lights are Employed for Giving the Standard 
Semaphore Indications 


ELECTRIC LIGHTS IMITATE 
SEMAPHORE POSITIONS 


Semaphores are done away with and 
the standard semaphore indications 
are given by white electric lights 
mounted on a black background in a 
new system of block signals now be- 
ing installed on the Pennsylvania 
Railroad. The lights are so arranged 
on the board that the three positions 
of a semaphore arm, horizontal, 
diagonal, and vertical, are imitated by 
the rows of lights, and these signals 
are used by day as well as by night. 
Two boards, corresponding to two 
semaphore arms, are used for each 
track, the upper board constituting 
the stop signal and the lower board 
the cautionary signal. When a train 
enters the block the horizontal row of 
lights on each board is lighted, giv- 
ing the stop signal to any following 
train. When the train passes out of 
the block, which is 3,500 ft. long, the 
horizontal row on the upper board is 
extinguished and the diagonal row 
lighted, while the lights on the lower 


board remain horizontal. This is the 
cautionary signal, meaning “Proceed, 
prepared to stop at next signal.” After 
the train reaches the third block ahead, 
the lower board, if no other train has 
entered the block in the meantime, 
also changes to the diagonal row of 
lights, indicating that the track is clear 
for three blocks ahead. 


GRAVITY FIRE ESCAPE MADE 
LIKE REVOLVING LADDER 


Constructed in the form of-an end- 
less-chain ladder, an automatic fire es- 
cape has recently been invented which 
for operating power requires only the 
weight of a passenger on one of its 
rungs. It is supplied with a speed gov- 
ernor which allows it to move at a pre- 
determined rate and which, for ordinary 
purposes, is usually set at about 150 ft. 
a minute. This is arranged by a gear- 
ing at the top which is driven by the 
main shaft and acts upon a frictica 
brake. The ladder will accommodate 
as many persons at one time as are 
able to crowd upon it and will move 
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no faster under the weight of several 
passengers than it will under the 
weight of only one. When installed, 


Consisting of an Endless-Chain Ladder, This Fire 
Escape Requires Only the Power Derived from 
the Weight of a Passenger to Operate It 


it is provided with landings at each 
floor, the same as any ordinary fire 
escape. It is planned so that it may 
be used as easily by a woman or child 
as by a man. 


TELLTALE SPEED REGISTER 
FOR AUTOMOBILES 


An automobile speed register that 
has just been invented for preventing 
violations of the speed laws, is de- 
signed to keep a continuous record of 
the speeds at which the car has been 
driven, a.d to show in large figures, 
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that are in plain view from the rear of 
the car, just what the maximum speed 
of the car has been. The mechanism 
is housed in a casing carried at the 
rear of the car and is driven by the 
rear axle through a flexible shaft. At 
one end of the casing is the license 
number and at the other end, placed 
behind a glass panel, are the various 
registering devices. One of these de- 
vices consists of a series of plates on 
cach of which is painted a number 
corresponding to a given speed in 
miles per hour. These plates may be 
arranged for any set of speeds, among 
which should be included the maxi- 
mum speed allowed by the ordinances 
of the municipality in which the car is 
operated. 

When the speed shown on the face 
of any plate is exceeded, that plate 
with its telltale number comes into 
view and stays in view, and thus 
serves as unimpeachable evidence for 
the first police officer that the car 
passes. There is no way of moving 
the number out of sight except by un- 
locking the casing, which is supposed 
to be done only at the end of the day’s 
run. The plan involves having the 
key for doing this in the hands of the 
police department, or of some individ- 
ual other than the driver of the car. 
An electric bell operated by a governor 
gives the driver warning just before 
a registering speed is reached. ‘This 


governor is in plain view and serves 
to show the police officer whether the 
In addition to this, 
pencil 


device is working. 


a continuous record of the 


This Device Keeps a Continuous Record of Speeds 
and Shows at a Glance Just What the Maximum 
Speed of the Automobile has Been 


speeds for the entire 24 hours is made 
on a disk which is run by clockwork 
and is also in plam view. The mech- 
anism may be put out of commission 


al 
| | 
| 


POPULAR MECHANICS 


means of a cut-out, and in this case 

red light shows through the glass 
oanel. This is designed to enable a 
iriver to run his car at any speed 
vhile in the country without getting 
nto trouble with the police when he 
vets back into town. 


PEDALS THAT EXCLUDE MICE 
FROM THE PIANO 


One of the common causes of dam- 
age to pianos is the destruction of the 
ielt coverings of the hammers by mice 
that gain access through the pedal 
apertures, and to prevent this, one 
manufacturer is using a new connec- 
tion for the pedals. Instead of entering 
through slots in the front of the case, 
as is the usual practice, the new pedal 
arms are curved down and under the 
iront, and are connected with the verti- 
cal rods beneath the case. The rods 
slide up and down under the action of 
the pedals and can therefore be made 
to fit the openings so closely that the 
mice are unable to get inside the case. 


MINNOW PAIL COOLS AND 
AERATES WATER 


A self-cooling minnow pail, fitted 
with a small hand pump which affords 
fisherman 
a means of 
aerating the 
water con- 
tained in it 
so that min- 
nows may be 
kept alive 
without ne- 
cessitating 
its frequent 
changing, 
The container 


introduced. 


been 
is made oval in shape and is covered 
with a heavy cloth. This is kept moist 
by means of a wick, with the result 
that the continual evaporation cools the 


has 


water within the pail. In this way, by 
occasionally pumping fresh air into the 
cooled water, minnows may be kept 
alive without difficulty. 
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ELECTRIC CRANES FOR WIN- 
DOW CLEANERS 


k:lectric cranes installed for giving 
cleaners easy access to the windows 
and the enormous arched skylight in 
the main bank- 
ing room consti- 
tute one of the 
interesting 
features of the 
equipment of a 
big bank build- 
ing in Chicago. 
The banking 
room is 325 ft. 
long and 162 ft. 
wide. Running 
longitudinally of 
the room and 
covering about 
one-third of its 
width is the 
arched skylight 
with its spring- 
ing line 38 ft., 
and its crown 70 
it. above the 
floor. The crane 
used in cleaning 
the skylight is 
simply a bridge 
built to an arch 


The Picture at 
the Top Shows 
the Traveling 

Crane with 
Electric Lift, 
Used in Clean 
ing Windows; 
Arched Crane 
for Cleaning 
ur Skylight 
Shown at Left 


corresponding to that of the skylight 
and spanning the space between spring 
ing lines. It is mounted on wheels that 
run on rails supported at the springing 
lines, and is propelled from one end of 
the skylight to the other by electric 
power, as required. The bridge is 
equipped with drains and with faucets 
for supplying water, so that every por- 
tion of the inner surface of the skylight 
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can be reached and cleaned easily by 
workmen standing on the bridge. When 
not in use it is concealed in an arched 
recess at the end of the room. Each 
of the window-cleaning cranes consists 
of an upright frame, 30 ft. high, 3 ft. 
deep, and 6 ft. long, in which is a work- 
ing platform that is raised and lowered 
electrically. The frame is suspended 
on wheels from a rail near the top of 
the wall and is held in vertical position 
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by grooved wheels that run on a heavy 
brass tubing fixed to the wall a short 
distance from the floor. A hinged leaf, 
that is turned back to clear the wall 
when the crane is to be moved, enables 
the workman to stand within a few 
inches of a window when doing the 
cleaning. At the top of the crane is a 
second platform used for reaching the 
upper windows. This crane is also 
propelled by electric power. 


FILE MADE WITH TEETH CUT 
IN NEW PATTERN 


Intended for rough metal work, a 
file has been devised in England which 


differs from the ordi- 
nary form in that 
heavy teeth are cut 


over the diagonal ones, 
making a pattern simi- 
lar to that of a series 
of bedstead _ trusses. 
This arrangement of 
the cutting edges, it is 
said, adds to the filing 
qualities of the tool 
and likewise to its 
wearing qualities. It 
is especially useful 
when quick work is 
necessary, although it 
is not made for this 
purpose exclusively. 


TESTING TYPES 
OF STEAMER 


ENGINES 
On trial runs con- 
ducted in Sweden for 
determining the rela- 


tive efficiency of two 
sister ships, the “Mjol- 
ner,” fitted with turbo- 
electrical engines, and 
the ‘“Mimer,” fitted 
with ordinary  triple- 
expansion engines, it was found that 
the coal consumption of the “Mjélner” 
was 35 per cent less than that’ of the 
“Mimer” under exactly the same con- 
ditions. Each vessel is of 2,225-tons 


displacement and was designed for a 
speed of 12.65 miles per hour, one of 
the stipulations being that the engines 
in each case were to develop 900 indi- 
cated horsepower. During the trial 
runs the “Mjolner” developed 975 in- 
dicated horsepower and made an aver- 
age speed of 13.57 miles per hour. 
Both vessels are to be placed in coast- 
wise service and their hulls have been 
especially designed for operating in 
the ice. 


SHIPPING OIL BY BARGES UP 
THE MISSISSIPPI 


Another advance in the use of the 
Mississippi River as a transportation 
route has been made with the installa- 
tion of a barge service for transport- 
ing Louisiana oil from a refinery at 
Baton Rouge to distributing stations 
at Arkansas City and Pallfelt, Ark., 
the latter town being across the river 
from Memphis, Tenn. From _ these 
two points the refined products, such 
as kerosene and gasoline, will be loaded 
in tank cars as occasion requires and 
shipped by rail to retailers in Tennes- 
see, Arkansas, Mississippi, and Ala- 
bama. On the first trip, made in De- 
cember, 1914, the loaded barges were 
taken up the river by a river steamboat, 
but as soon as it can be built and put 
in service an all-steel towboat will be 
used for this purpose. The station at 
Pallfelt is a short distance inland from 
the Mississippi, and the oil is pumped 
direct from the barges through two 6- 
in. pipe lines to the storage tanks. At 
Hopefield Point, where the barges are 
unloaded, a floating dock has been an- 
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Unloading Oil from Barges on the Mississippi and Transporting It Inland through Pipe Lines 


chored for carrying the pipe lines from 
the shore to the barges, while a flexible 
joint in each pipe line allows for the 
rise and fall in the river without dam- 
age to the pipes. The distributing plant 
at Pallfelt is located on a 10-acre tract 
which has been inclosed by a levee, 35 
it. high, to prevent damage during the 
flood season. The three barges that 
have already been built are of steel, 
and each carries 12 tanks of large ca- 
pacity. Some idea of the commercial 
importance of this distribution of oil is 
given in the fact that the estimated 
output of crude oil from Louisiana in 
1914 was over 11,000,000 barrels. 


DEVICE FOR LIFTING CAR 
OUT OF MUD HOLE 


A new and simple device for extri- 
cating an automobile from a mud hole 
consists of a longitudinally grooved 
block upon which the automobile 
wheel climbs and thus lifts itself out 
of the mud. A tire chain is attached 
to the forward end of the block, and 
the other end of this chain is fastened 
to the rear wheel by means of a padded 
lock that fits over the wheel felly. 
When the engine is started, the pull 
of the wheel against the chain 
pulls it up on the block. After 


Grooved Blocks 
in Position for 
Backing an 
Automobile Out 
of a Mud Hole 
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the wheel has passed over, the block is 
moved forward and the operation is re- 
peated as many times as may be neces- 
sary. 


WOODEN SHOES BEING MADE 
BY BELGIANS IN LONDON 
Since the invasion of Great Britain 

by thousands of Belgian refugees a 

number of war-time industries have 


COURTESY WLUSTRATEO LONDON NEWS 


Belgian Refugees in London Making Wooden Shoes 


been started up by the continental 
people which the average Londoner is 
almost as unfamiliar with as the Amer- 
ican. Of these, one of the most curious 
is the manufacture of wooden shoes. 
These are being made in wha seems 
a primitive manner by a few sabot 
makers who have found their way to 
the city. The work is done with a 
long-bladed knife which, so far as size 
is concerned, is much the same as the 
corn knives used by farmers in this 


POPULAR MECHANICS 


country. It is shaped differently, how- 
ever, and has a keen cutting edge. 
Instead of coming to a blunt end, the 
blade tapers down to a hook which fits 
into a staple driven at one edge of the 
working block. The purpose of this is 
to give the operator a leverage and at 
the same time allow him to do the cut- 
ting with the right hand while using 
the other to hold the shoe on the block. 
The sabot makers are very expert in 
the use of this instrument. 


HILLTOP ABOVE COAL MINE 
CHOSEN AS FACTORY SITE 


In locating a zine and chemical 
works at Langeloth, Pa., a new town 
which is being built a short distance 
from Burgettstown, the site chosen 
was the crest of a hill beneath which 
is a coal deposit. It serves as an in- 
teresting example of present-day tend- 
encies in selecting sites for industrial 
plants, for in this instance railway 
facilities and the availability of labor 
were not the only items considered. 
Ventilation is an important thing in all 
factories, but especially so in a zine or 
chemical works. By choosing the top 
of the hill, light, ventilation, and a 
cooler atmosphere during the hot 
months of summer are possible, while 
immediately under the factory is the 
fuel by which it may be operated; an 
item of importance, since by the in- 
stallation of hoisting apparatus, prac- 
tically all of the expense of transport- 
ing coal to the factory has been elimi- 
nated. 


The Crest of This Hill was Chosen as a Factory Site Partly Because of the Coal Deposit Beneath 
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Touring Car Equipped with Upholstered Chairs for Long Sight-Seeing Trips Out of Los Angeles 


TOURING CAR EQUIPPED 
WITH CHAIRS 


A company that handles automo- 
liles for sight-seeing in the country 
around Los Angeles 1s installing large 
touring cars equipped with individual 
chairs for the passengers. In each car 
there are six of these chairs, and a seat 
of the usual type at each end. ‘The 
chairs are well upholstered, and are 
fixed in a stationary position so that 
the passenger faces slightly toward the 
center instead of straight ahead. 


EGG CARRIER FOR SHIPMENT 
BY PARCEL POST 

A recently invented carrier for ship 
ping eggs by parcel post is made of 
wood pulp pressed to such a shape that 
each egg is held safely in an individual 
cell. The carrier is formed from a sin- 
gle sheet of the pulp and contains 24 
depressions, each as deep as half the 
thickness of an egg. The sheet is 
scored across the middle, and, when it 


is folded over, the depressions form 12 
cells for holding the eggs. In the proc- 
ess of making, heavy ribs are formed 
on the outer walls of the cells to give 
strength to the carrier. The edges are 


With poe Bes Carrier, Made of Wood Pulp, Each 
e 


Egg is Id Safely in an Individual Cell 


secured by metal clips, and from 12 to 
30 carriers are packed in one box for 
shipment. 
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NEW MACHINE FOR GRINDING 
AUTOMOBILE CYLINDERS 


A new portable electric grinder for 
grinding worn automobile cylinders, 
that has just made its appearance on 
the market, is particu- 
larly designed for use 
in small establish- 
ments, such as garages 
and repair shops. Cur- 
rent for operation is 
taken from an electric- 
light socket, and the 


grinder can 
be carried 
about and 
used = any- 
where in the 
shop. The 


machine is 
operated by 
a Yo-hp.hor- 
izontal motor 
and a %-hp. 
vertical mo- 
tor, and can 
be adjusted to any size of cylinder. 
The feed is automatic, and when set 
for a given cut, the grinder works with- 
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out further attention. In the illustra- 
tion one side of the cylinder which is 
being ground is cut away to show the 
method of grinding. 


ARMY AIRMAN FOILS ENEMY 
BY FLYING UPSIDE DOWN 


The first concrete demonstration of 
the practical value of being able to fly 
upside down in an aeroplane, was wit- 
nessed in the war zone near Ghent a 
short time ago when a heavy bombard- 
ment was in progress. A military air- 
man in flying over the German lines 
got within range of aerial guns and 
was greeted with a heavy fusillade of 
shots. His best chance of escape ap- 
parently lay in working a ruse. This 
he did by suddenly directing his ma- 
chine downward for a short distance 
and throwing it over on its back, as if 
it were falling. The shooting immedi- 
ately stopped, according to a corre- 
spondent, the enemy thinking that the 
pilot had been struck. After gliding in 
this manner until out of his greatest 
danger, the airman suddenly righted 
the machine, dropped two bombs and 
darted away out of sight. 


DETACHABLE “LAZY BACK” FOR MOTORCYCLE SEAT 


Designed so that it may be readily 
applied to any motorcycle saddle, a 


“lean-back” rest has been invented 
which may be folded down on the rear 
fender when not in use, 


By Raising a 
Lever the Rest 
is Thrown by 
Springs from 
the Position 
Shown Above 
to That Seen 
Below, Where 


or when it is desired to 
mount the machine. On 
either side it is supplied 
with a lever which, when 
lifted slightly, releases 
springs that throw the 
brace forward into place, 
where it automatically 
locks itself. Both when 
in use and folded out of 
the way, the device is 
held rigidly so that it 
does not rattle nor cause 
inconvenience. When 
riding along smooth 
pavements it adds much 


It Locks Itself 


COPYRIGHT, BROWN & DAWSON 


to the cyclist’s comfort. 
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Fades Viaduct in Southern France: The Cagelike Frames at the Center Are the Traveling Derricks 
Used in Building the Span 


HIGH VIADUCT FOR FRENCH 
RAILWAY 


A railroad bridge remarkable for its 
height and the length of its spans is 
the Fades viaduct built across the 
River Sioule in southern France. The 
track is 437 ft. above the water, while 
the masonry piers stand 305 ft. above 
the ground and 343 ft. above the foun- 
dations. The central span, 475 ft. in 
length, was built out from the piers as 
two cantilevers to a junction at the 
center. 


FOLDING GASOLINE STOVE 
AND MOTOR-CAR KITCHEN 


For the use of motorists making long 
junkets and cooking their meals at 
roadside places along the way, a com- 
plete kitchen equipment, including a 
folding gasoline stove, has _ been 
brought out which may be carried on 
the running board of a car. The outfit 
is packed in a dust-tight container 
which is neatly made and sightly in ap- 
pearance. It is about 30 in. in length, 
12 in. wide, and approximately 18 in. 
high. The special feature of the equip- 
ment is a two-hole, folding gasoline 
stove that is built with an ample oven 


for baking and roasting things of ordi- 
nary size. <A table is formed by folding 
down the front lid of the container, 
while all of the necessary cooking uten- 
sils, enameled dishes, and other articles, 


The Portable Stove, Showing Its Different 
Ready to be Folded into a Compact Form 
Resembling a Suitcase 


Parts 


required for a party of six persons are 
supplied. The feed pipe of the stove ts 
provided with a double cut-off valve 
which insures safety. 


4 
— 
| 
| = 
| 
- ~ 
~ » 
> 


112 POPULAR 


ELEVATOR USED FOR ICING 
REFRIGERATOR CARS 


At the season of the year when large 
quantities of perishable products are 
being shipped in through-express 
trains, the icing of refrigerator 
cars in some of the large 
freight yards requires rapid 
work in order to 
avoid congestion 
and delay. <A 
portable elevator 
truck is being 
used at Chicago 
to facilitate this 
work. It ope- 
rates along a nar- 
row-gauge track 
between the 
rows of trains 
and conveys the 
ice to the tops of 
the cars, where 
it is dropped 
through holes 
into the refrige- 
rators. ‘The ice 
is transferred to 
the elevator from cars at one side and 
then hoisted by a horse. “Slide” 
boards are laid along the roofs of the 
long strings of cars and between differ- 
ent rows of them, so that when the 
cakes are delivered at the top of the 
lift they may be pushed off with pikes 
and shot from one point to another by 
men stationed on different cars. When 
a working gang is well organized and 
shows “teamwork,” the icing is almost 
as interesting to watch as a game of 
shuffleboard. 


MOTORBOATS PROVE WORTH 
IN EUROPEAN WAR 


Motorboats have taken an important 
part in the military activities abroad 
and the service rendered by them has 
exceeded all expectations. There has 
been considerable praise given the 
British Motor Boat Reserve for its 
work, while the same is equally true 
of the Volunteer Motor Boat Corps of 
Germany, which has been active in 
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several of the battles in eastern Prus- 
sia and in Poland. Flotillas of motor- 
boats have operated particularly along 
the river Memel, the Kurischer Haff, 
and the Vistula. On the latter stream 
one fleet took part in the battle of 
\Vloclawek. In this engagement six 
motorboats formed an advance which 
covered the left wing of the German 
forces. The boats were well armed 
with machine guns and engaged both 
troops and artillery of the Russians. 
Although there were losses in the per- 
sonnel and one craft was struck 16 
times, none of the boats was put out 
of service. During the several months 
of the war the reliability of the motor- 
boat for military purposes has appar- 
ently been proved several times over. 


COMPACT TRANSFORMER FOR 
MOVIE PURPOSES 


Made in compact form so that it oc- 
cupies a minimum of space, an electric 
transformer has been de- 
signed for use in mo- 
tion-picture playhouses 
to change an alternating 
current into direct cur- 
rent for the arc. A di- 
rect current is much pre- 
ferred for the projector, 
as it produces a light 
which is free from the 
intermittent flickers of 
an are fed by a changing 
current. The machine 
is built vertically, so that 
it occupies a space only 
15 in. square, which is 
an important item in an 
operator’s booth. It is 
made in two sections, 
the bottom part holding 
the rectifying mechan- 
ism and the top part the 
switchboard, control, 
and indicating devices. 
The regulator adapts 
the arc to the correct in- 
tensity for a film of any character, 
while the meter provides a means for 
gauging and maintaining the light on 
the screen at the proper intensity. 
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A Map of the Western Hemisphere Folded Back at the Equator, Showing the Positions of Points 
in Both North and South America in Relation to Their Latitude 


EFFECT OF OCEAN CURRENTS ON CLIMATIC 
CONDITIONS 


Ordinarily, in attempting to deter- 
mine the climatic condition prevailing 
in a South American country, the aver- 
age person relies principally upon the 
latitude of the point in question to 
guide him, comparing it with that of 
some place in the United States or 
Canada which is equidistant from the 
equator and with which he may be 
familiar. If this method were a sound 
one it would only be necessary to fold 
a map of the western hemisphere at the 
equatorial zone in order to make a 
quick comparison. This would indi- 
cate, for instance, that Bahia Blanca, 
which is on the east coast of Argentina, 
should have a climate comparable with 
that of Baltimore, Md. While in cer- 
tain instances this rule will work splen- 
didly, it is not a safe one, the reason 


being that ocean currents and altitude 
frequently go far to offset latitude. 
From its position on the folded map 
Argentina might be expected to have 
a climatic range somewhat the same as 
that to be found between the central 
part of Mexico and the Hudson Bay 
country in Canada. This extreme range 
does not prevail, however, for the cli- 
mate of Argentina is materially affected 
by the warm ocean current on the At- 
lantic coast and the cold one along the 
west shore. This gives it a climate 
which has a range more nearly similar 
to that existing between Florida and 
Maine -on the east coast of the United 
States. The mountain ranges along the 
western side of the country also have 
much to do with the climate of the 
republic. The action of ocean currents 
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on climate is shown again in the case 
of the British Isles. London is farther 
north than any point in the United 
States, Alaska excluded. 


SHOWER BATH IS DEVISED 
FOR USE OF CAMPERS 


For use in camps, and other places 
of temporary residence where the con- 
veniences of the home are lacking, a 
portable shower 
bath has _ been 
devised which 
serves its func- 
tion admirably. 
It is so arranged 
that either a cold 
or hot shower 
may be had at 
will with- 
out troublesome 
preparation. The 
device consists 
of a water tank 
which has a hol- 
low space in the 
middle extend- 
ing the 
bottom nearly to 
the top, beneath 
which is a heat- 
ing lamp. A Y- 
shaped pipe connection carries the wa- 
ter from the two sides of the tank to 
the spray, which is held at the lower 
end, and also serves to support the 
lamp. By means of a rope and pulley 
the device may be raised or lowered 
at will. 


ELECTRICAL CONTROL FOR 
TRAIN BRAKES 


One of the greatest faults in the 
operation of railroad air brakes has 
been overcome by the development of 
a new system for actuating the brake 
valves electrically, which has _ been 
adopted by the Pennsylvania Railroad. 
With the system now almost univer- 
sally in use the brakes are set or re- 
leased by diminishing or increasing the 
pressure in the air pipe by means of a 
control valve in the engine cab. With 
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this system the brakes are actuated 
progressively, the brakes on the car 
next to the engine being set or released 
first. This not only results in delay 
in the operation of the brakes but in 
serious bunching of the cars when the 
train is a long one. The new system, 
while retaining this apparatus, provides 
for setting and releasing the brakes on 
all the cars simultaneously by means of 
electromagnets that operate the brake 
valves and are controlled from the en- 
gine through a wire running the full 
length of the train. It is claimed that 
with this apparatus a train can be 
stopped in two-thirds the distance re- 
quired for stopping with the ordinary 
pneumatic apparatus. In case of fail- 
ure of the electrical control the brake 
valves can be controlled pneumatically 
in the usual manner. 


NEW LADDER MADE WITH 
TRUSSED SIDES 


A new ladder has the sides made in 
the form of shallow trusses, a simple 
expedient that 
not only adds 
greatly to the 
strength of the 
ladder, but 
makes it possible 
to provide a 
more secure at- 
tachment for the 
rungs or steps. 
In a demonstra- 
tion of a 14-ft. 
ladder made in 
this way, and set 
up so that it in- 
clined five or six 
feet from the 
vertical, a dis- 
tributed load of 
over a ton was 
sustained with- 
out serious 
strains. This 
ladder was made 
of wood and 
weighed 32 pounds. It is particularly 
designed for fruit picking, but is adapt- 
ed to other uses as well. 
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PLANS OF ENEMY’S FORTS 
DRAWN BY BRITISH SPY 


How Great Britain before the out- 
break of the present war obtained de- 
tailed plans of many of the important 
fortifications in countries now hostile 


window. To the casual observer the 
drawing would bear no indication of its 
importance, but to the spy it was a 
carefully executed map of a military 
stronghold. Certain of the figures rep- 
resented howitzers, others disappearing 
guns, searchlights, and so on, while the 


Above, the Character Designated by A Repre- 
sents Machine Guns; B, Six-Inch Guns; 
C, Four and Eight-Tenths-Inch Guns; 

D, Disappearing Guns; E, How- 
itzers; F, Searchlight 


The Mark A, Appearing on the Ivy Leaf, 
hows the Position of the Heavy 
Guns; B, Machine Guns. The 
Shading Indicates Ground 
Sheltered from Fire 


IMGun 


This Illustrates the Comparative Ease with Which 
Important Drawings be Made Innocent- 
ooking. At the Left i 

Drawing from Which the Spy Sketched 


Pattern was Chosen 
to Conceal the Identity of the Drawings. The 
Figures Marked A Show the Position 
of Fortress Guns in Each Sketch; 
B, Field Guns; C, Machine Guns 


2 Field Guns 


Is the Original 
the “Head of a Moth” 


COVRTESY OF THE SKETCH 


to it, has recently been told by a lieu- 
tenant general of the army who acted 
as a secret agent for the British war 
office. The methods pursued by him 
correspond to those used by the mili- 
tary spies of other European nations, 
but some of his drawings offer espe- 
cially good examples of how valuable 
such a thing as an apparently innocent 
sketch of a butterfly or moth may in 
reality be. 

In making the drawings of fortified 
positions after ascertaining their plans, 
it was the work of the spy so to dis- 
guise them that their true character 
would not be recognized in the event 
of his capture by military authorities 
in the country where he was operating. 
The plans of a fortification were first 
drawn in a regular manner and then 
disguised. In one case this was done 
by sketching ostensibly a stained-glass 


mass of scrolls and finely traced lines 
had no significance other than as a 
veil. In another case the spy chose an 
ivy leaf as a pattern, the veins being 
drawn to represent the outline of the 
fortified position; the shading marking 
the ground sheltered from fire, and 
heavy spots, resembling worm-eaten 
holes, the positions of the large guns. 
In a butterfly drawing a design 
sketched over the body and inner parts 
of the wings, on the back, marked the 
outline of the fort, and dark spots on 
the veins of the wings the location of 
the guns, their size and character being 
indicated by the relative sizes of the 
spots and their designs. The head of 
the butterfly indicated north on the 
map. The same general scheme was 
also followed in another case in which 
a sketch of a moth was employed. Be- 
neath this drawing the agent scribbled, 
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“Head of Dula moth as seen through a 
magnifying glass. Caught 19, 5, 12. 
Magnified about six times the size of 
life.” This indicated that the scale of 
the map was six inches to a mile. 


AUTOMOBILE TIRE WITH 
DETACHABLE TREAD 


A new type of automobile tire with 
detachable tread has been invented and 


With the Tire Inflated the Tread is Held Securely 
in Place by the Rib 


tire is made in two parts. One part 
consists of a hollow main tire of special 
design that is inflatable and is fixed to 
the wheel, while the other part is a 
solid rubber tread that can be taken off 
or put on as wear or other conditions 
require. The tread has a longitudinal 
rib that fits into a groove in the main 
tire. It is easily put on when the main 
tire is deflated and is held securely in 
place by the rib when the tire is in- 
flated. 


FENCE STAPLE THAT LOCKS 
ITSELF AUTOMATICALLY 


A new fence staple for which patent 
has been allowed is made like an ordi- 
nary staple except that the prongs, in- 
stead of being 
parallel, are bent 
sidewise and 
curved to con- 
verge, the effect 
being that of 
twisting the 
staple into a 
spiral with a quarter turn. The points 
clear each other about 44 in. As the 
staple is driven into a wooden post 
the points drive diagonally past each 
other, with the result that the staple is 
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securely locked in place and can only 
be removed by the tearing of the wood 
or by the application of sufficient pull- 
ing power to bring the prongs back to 
their original shape as they are with- 
drawn. When the staple is driven into 
the hole in a steel post the same lock- 
ing effect is produced, the prongs being 
forced into a diagonal position by the 
action of the steel against the shoulders 
of the staple. This action also results 
in the forming of a loop at the head 
of the staple which binds the fence wire 
securely in place. 


NEW MICROMETER SCALE 
EASILY READ 


A direct-reading micrometer has 
been introduced which carries two dif- 
ferent gauge scales as well as the cus- 
tomary scale in decimals of an inch. 
These three scales appear concentric- 
ally on a circular dial. The instrument 
is made so that only the use of one 
hand is required in operating it, which 
leaves the other 
free to handle 
the work. A 
coarse multiple- 
pitch screw with 
a 14-in. lead en- 
ables the instru- 
ment to be used 
quickly, and all 
measurements up 
to No. 80 steel- 
wire gauge may 
be made by one 
revolution. The 
whole system of 
wire gauging is a confusing one be- 
cause of the variance in the scales. In 
England the Imperial Standard Wire 
Gauge is one which carries the official 
sanction of the British Board of Trade, 
while in America what is known as the 
B & S is extensively used. 


@Patent rights have been granted in 
England on a telegraphic system which 
uses alternating instead of direct cur- 
rent. It is said to be particularly ap- 
plicable to submarine cables. 


is being placed on the market. This 
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BATHING POOL KEPT CLEAN BY INEXPENSIVE METHOD 


By designing a large sand-filter- 
ing system with capacity sufficient 
to “purify the water quickly, and a light 
bulkhead that may be pushed from one 
end of the pool to the other so as to 
separate the incoming fresh water from 
that which is polluted and being forced 


swimming pool. In beginning the 
operation, the bulkhead is at one end 
of the tank. The water in front of it 
is allowed to flow gradually into the 
filters so that its level is lowered, caus- 
ing the inrushing filtered water back 
of the bulkhead to force the device 


RUNWAY 


FILTER 
BED : 


MIDDLE OF POOL 


cATTAGHED TOTRUSS 


STIFFENING BOARD 
Bi?) SHEET Sc EL) 


Cross Section of a Swimming Pool Showing the Bulkhead and Position of the Filtering Tanks 


into the filters, a means has been de- 
vised for cleaning the walls of a bath- 
ing pool and purifying the water in it 
as many times each day as may be 
needed, without materially increasing 
the expense of its maintenance. 

The filter beds are constructed 
alongside the pool. The bulkhead is 
so constructed that it fits snugly be- 
tween the walls and on the floor of 
the tank. On the sides and bottom of 
this partition, which is made of sheet 
metal and supported at the top by a 
truss bridging the pool and resting on 
small trucks that operate along tracks 
placed on either side of the basin, are 
scraping boards which clean the walls 
and floor as it is moved along the 


along the pool to the opposite end of 
it. When the end of the basin is 
reached the bulkhead passes over a 
number of by-pass channels in one of 
the side walls of the pool, allowing 
the fresh water to pass around one end 
and back between it and the end of the 
pool, driving out the remaining dirty 
water. At this time, also, the surface 
of this part of the pool may be cleaned 
by hand. 


Experiments with cotton fabrics for 
window coverings in factories show 
that the atmosphere in rooms so pro- 
tected contains approximately 30 per 
cent less dust than in those with ordi- 
nary screened windows. 


SHAFT | SHAFT 
| 
q SHEET STEEL | 
i 
| HE GUIDE POST (ATTACHED TO TRUSS) | 
is 
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D OING away 
with the 


necessity of 
soaking the 
hands in greasy 
water when 
washing dishes, 
a mop has been 
invented which supplies a constant flow 
of clean, soapy water. It is provided 
with a rubber hose which connects with 
the hot-water faucet at a sink. In the 
head of the de- 
vice is a chamber 
for holding soap, 
through which 
the water passes. 
An ordinary 
string mop is 
fastened over the 
sprayer. 

For the motor- 
ist a combina- 


Newly Devised Dish Mop 


tion eye shade 

hade and G 

Combined and goggle has 
been introduced 


which is nonbreakable and may also be 
washed. The upper half is colored dark 
green so that the eyes of a driver are 
shielded from 
blinding —_head- 
lights at night 
and the sun’s 
rays during day 
driving. The 
lower portion is 
amber-colored. 
A clothes 
sprinkler that 
has lately been 
brought out is 


made of glass 
; and shaped sim- 
ilarly to a small gourd. It is fitted 


with a perforated cap, serving as a 
sprayer, which, when removed, allows 
the device to be refilled with water. 
Made large enough so that it may be 
used to carry cigarettes and matches, 
or personal jewelry, including a man’s- 
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NOVEL AND PRACTICAL THINGS 
FOR DAILY USE 


size watch, a water-tight case fixed to 
a canvas belt that straps about the 
body has been devised for bathers. Its 
use precludes the theft of money or 
other things of 
value which 
otherwise would 
be left in a 
locker. 

Adapted 
ticularly for use 
on camping and 
motoring junk- 
ets, an opener 
for condensed- 
milk cans is be- 
ing made which 
serves to cover a 
container and protect its unused con- 
tents from dust and flies. It fits on the 
top of a can, fur- 
nishing in- 
strument for 
puncturing the 
lid, and may be 
turned to cover 
the aperture 
thus made. 

For persons 
who carry mem- 
oranda, and then 
need to be re- 
minded of the 
fact, a finger 


Belt Vault for Bathers 
and Fishers 


Serviceable Opener for 
Milk Cans 


ring has been de- 
vised which 
serves this 
double purpose. 
Beneath a trans- 
parent. stone 
mounted in the 
setting is a shelf- 
like surface 
which may be 
drawn out and 
written upon. 
The _ notation 
thus made is con- 
tinually brought to the attention of the 
wearer. 


Novel Memorandum Ring 
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To employ a drinking glass as an ad- 
vertising medium in a restaurant is the 
novel use suggested by the introduc- 
tion of a newly designed glass. A de- 
pression molded in the under surface 
enables the insertion of a paper disk, 
corresponding in size to a milk-bottle 
cap, on which advertising matter per- 
taining to the establishment is printed. 

A small coin 
purse, intended 
for the use of a 
woman, has been 
designed which 
may be worn out 
of sight beneath 
the belt of a sum- 
mer dress and in 
which there are 
no pockets. On 
the back is a - 
safety pin with 
which it may be 
fastened to any part of the apparel, 
such as the lining of a jacket. 

Substantial pa- 
per bags are be- 
ing made for use 
in vacuum clean- 
ers. When it is 
time to remove 
the dirt the bag 
is tied and taken 
out. This does 
away with the 
unpleasant task 
of emptying and 
cleaning the dust 
receptacle, as the 


Drinking-Glass Advertising 


Coin Purse for Woman 


paper sack may 
be thrown away 
after once being 
used. 

Casters which 
may be adjusted, 
so that a table, 
or other piece of 
furniture, will 
stand firmly on 
an uneven floor, 
have been pat- 
ented. The leg 
of a table, for in- 
stance, may in this way be lengthened 
or shortened in a moment’s time. An- 


Paper Bag for Vacuum 
Cleaner 


other convenient 
feature of the de- 
vice is the readi- 
ness with which 
it may be applied 
to a piece of fur- 
niture. Instead 
of fitting into a 
hole specially 
bored for it, the a 


caster is -pro- 
vided with a Casters for Uneven Floors 
spike aead_ so 


that it may be driven into a table or 
chair leg with a hammer. 

A mixing device which may be 
used for whipping cream, beating eggs, 
or preparing iced 
drinks and frap- 
pés, has been in- 
troduced. It 
consists of a 
tight, cylindrical 
container fitted 
with a plunger, 
at the lower end 
of which is a pro- 
peller-shaped set 
of blades that 
revolve rapidly 
when raised and 
lowered. It is claimed that cream can 
be whipped in less than a minute. 

Intended to perform a double service, 
a laundry pack- 
age has been in- 
vented that may 
be used both for 
the delivery of 
fresh linen and 
the subsequent 
return of soiled | 
articles. It con- |~ AY 
sists of a lidless 
pasteboard box, = 
in which the it oul 
laundry is 
placed, and a 
substantial paper envelope for the 
whole. The sack may be hung up in 
the home and used as a receptacle for 
soiled linens. In this way it serves still 
another purpose, that of an advertis- 
ing medium for the company employ- 
ing it. 


Mixer Mem Cream 
Quickly 


Double-Service Laundry Bag 
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METAL BALL REPLACES DISK 
IN NONLEAKABLE VALVE 


Designed to be proof against loosen- 
ing and leaking under long or heavy 
usage, a valve has recently been intro- 
duced which em- 
ploys a sphere of 
brass or noncor- 
rodible nickel 
steel instead of 
the customary 
disk. This ball 
is held loosely 
within claws 
which revolve 
freely at the end 
of a spindle. The 
flanged end of 
the latter is con- 
cave and presses 
upon the tcp 
side of the 
sphere, holding 
it solidly on the valve seat. In open- 
ing or closing the valve the ball is 
whirled, altering the point of contact 
between it and its seat, thus prevent- 
ing wear. 


NEW OIL INDICATOR FOR 
MOTOR VEHICLES 


One of the most important things in 
the operation of a motor vehicle is a 
constant supply of lubricating oil in 
the right quantities to the motor, cyl- 
inders, and other moving parts. A 
new indicator, 
designed to be 
placed the 
cowl, or dash- 
board, shows by 
the position of 
an indicating 


out the use of a 
glass gauge, 
whether this cir- 
culation of oil is 
going on prop- 
erly or not. The 
oil as it comes 
from the pump enters a_ perforated 
pipe within the indicator, and can only 


bulb, and with-— 
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reach the outlet pipe by passing 
through the perforations. A _ sleeve 
with a closed top fits over this pipe, 
being made to slide easily on the pipe 
without permitting any leakage of oil. 
The upper end of the sleeve is con- 
nected with a rod, at the top of which 
is a metal bulb. Under the pressure 
exerted by the pump, the oil lifts the 
sleeve high enough to uncover the per- 
forations in the pipe, with the result 
that the bulb is raised out of the hous- 
ing at the end of the tube, and when 
the circulation of oil stops, the sleeve 
slides to the bottom of the pipe, draw- 
ing the bulb inside the housing. 


NEW BELT PULLEY FOR 
MOTORCYCLES 
The disadvantages of a belt drive for 


motorcycles are apparently overcome in 
a double 


driving pulley recently 
brought out by 
a French inven- 
tor. This pulley 
consists of two 
wheels, one 
working within 
the other, the 
smaller wheel 
being fixed to 
the wheel axle, 
while a V-belt works over the outer 
and larger wheel. The rim of each 
side of the inner wheel consists of a 
series of indentations which engage 
lugs that project inward on each side 
from the rim of the outer wheel, as 
shown. The advantage in this arrange- 
ment is that it gives a long bearing for 
the belt without cutting down the speed 
as would be the case if a single large 
wheel were used. The inner wheel has 
12 indentations and the outer wheel has 
19 lugs, so that the axle of the motor- 
cycle makes 19 revolutions for each 12 
revolutions of the belt-driven wheel. 


(Following the fall of the Belgian 
fortifications at Liége and Namur a 
German scientist has condemned the 
use of reinforced concrete in forts. He 
recommends a return to brick and 
stone. 


Water-Heater Controller 


The device shown in the sketch is 
for automatically controlling the tem- 
perature of the water in a water heater. 
It consists of an iron casting, A, 
screwed into the water tank at B; a 
steel float, C; an adjusting nut, D, and 
a gas valve, E, with an arm, F, which 
is held against the nut D by the spring 
G. When the arm is in a horizontal 
position the valve is closed. The cast- 
ing A is filled with mercury, H. 

The operation of the device is very 
simple. When the water in the tank 
cools, the mercury contracts, the float C 
descends, and the gas valve is opened, 
thus starting the fire in the burner of 
the tank. When the water reaches the 
required temperature the mercury ex- 
pands and closes the gas valve, putting 
out the fire. 

The control mechanism is shown 


GAS PIPE TO 
PILOT BURNER 


The Expansion and Contraction of the Mercury 
Caused by the —- in Temperature 
Operates the Valve 
large in proportion to the tank so that 
its construction may be clearly under- 
stood. Dimensions are given for its 
size——Contributed by F. B. Hays, 

Houston, Tex. 


Recording Telephone Calls 


Having occasion to leave my studio 
much of the time and my telephone 
calls being so few, I decided to make 


The Calls are Recorded on 
the Strip of Paper According 
to the Time Each was Made 


some sort of a device 
to record the calls, as I 
could almost tell who 
it was that called if I 
knew that a call was 
made and at what time. The device 
illustrated was the outcome of my ef- 
forts. An old clockwork is attached 
to the top of the telephone-bell case so 
that a roller, attached to the hour-hand 
spindle, projects over the side and 
its edge is in line with the space 
between one of the bells and the clap- 
per. A strip of carbon paper is placed 
on one side or the other of the strip 
of recording paper so it will be struck 
with the clapper or bell edge. The 
recording paper is graduated so that 
the time the call was made is also 
recorded. When I go out, a strip of the 
recording paper is placed in the device, 
and if anyone calls, the information 
recorded is not only convenient but 
sometimes valuable—Contributed by 
R. F. Pohle, Lynn, Mass. 


@Use fine emery for grinding a plug 
valve in its seat. 
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Watch Holder for Automobile 


A cheap and serviceable watch holder 
for automobiles can be made out of a 
watch - protector 
case and _ the 
clips from a dis- 
carded bicycle 
bell. For this 
purpose one of 
the clips should 
be fastened to 
the back of the 
case with a small 
flat-head rivet, fitted in a hole drilled 
through the clip and case. The two 
ends of the clip may then be clamped 
in a suitable place on the rim, or spokes, 
of the steering wheel, and the holder 
is ready for the watch. In order that 
this should not be scratched, or suffer 
from constant jarring, the protector 
case should be lined with soft material, 
such as velvet.—Contributed by FE. R. 
Hastings, Corinth, Vt. . 


The Expansion of Rails 


Anyone who is observing will notice, 
if walking along a railroad track in 
winter, that the ends of the rails do not 
meet. There will 
be a space be- 
tween the rails of 
from 14 to % in. 
according to the 
length of the 
rails, character of 
the track and cli- 
On sidetracks the 


matic conditions. 
rails will often be found butting to- 
gether or spaced 1 in. apart, all within 


a few hundred feet. This is simply 
because the tracks are unimportant and 
are laid with as little expense as pos- 
sible. 

The rails on the main line of a trunk 
road will be found equally spaced with 
unending regularity. This is done on 


account of the expansion of the rails in 
the hot summer, for if the gap was not 
provided when the steel was laid, the 
heat would cause such a tremendous 
end pressure that the tracks would as- 
sume a grapevine appearance. 
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Should the extreme temperatures be 
10° below and 90° above zero, there 
would be a range of 100°, and as steel 
expands in length per inch .000006 in. 
for every degree rise in temperature, a 
33-ft. rail would differ .000006 & 100 « 
33 XK 12 = .2376 in. or almost 4 in. in 
length between winter and summer. In 
laying the rails, a gauge is used to 
secure the proper spacing. 


Combined Belt Pole and Shaft Cleaner 


Instead of having one pole for plac- 
ing belts on pulleys and another for 
cleaning the shafting, 
the two can be com- 
bined in one, as illus- 
trated. A_ block of 
wood, A, which is of a 
width equal to that of 
the pole B, is cut to the 


shape shown. A hole 
is bored in the part C 
to fit over the rod D in 
the belt pole, and a cotter, E, keeps it 
in place. Two metal strips, F, one on 
each side, are fastened to the piece A 
to keep it from turning sideways. 
When the belt pole is to be used for 
cleaning the shafting the block A is 
slipped on the rod D, the cotter E is 
inserted, and all is ready to clean the 
shafting. It is obvious that a piece of 
emery cloth, or felt, should be fastened 
in the curve G, which fits the curve of 
the shafting and does the cleaning. 


Emergency Clamps 


The holding together of several 
pieces of wood for fastening with 
screws or nails, or to hold them while 
the glue is drying, presents but small 
difficulty when suitable clamps are 
available, and when these are not at 
hand, then clamps of some sort must 
be improvised. ‘These are almost al- 
ways of the bar-and-wedge type, and 
being of a temporary nature, may be 
made of scrap material around the 
shop, and if they are fastened together 
with screws, they are easily taken 
apart without injury to the stock used. 


| 
i 
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For gluing table tops, or similar 
pieces made up of a number of narrow 
strips, the type of clamp shown in Fig. 
| is best; in fact, it is the best form 
of wedge clamp for any purpose, all 
others being modifications of this one 
or employing the same principle. Its 


verse the middle one, as this helps to 
overcome the buckling tendency. 

In Fig. 2 is shown a modification of 
Fig. 1, which is used for light work. 
This clamp is made of a single piece 
of %Y,-in. stock. Two thin wedges 
driven from opposite sides are used 
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Various Forms of Clamping Devices Using Blocks and Wedges on a Plane Surface, Either Movable or 
Stationary, to Hold a Number of Pieces Together While Gluing or Fastening Them with Screws or Nails 


construction is very simple: a bar of 
suitable length, with two crosspieces, 
one fastened at right angles to the 
edge of the bar and the other set 
at an angle to match the taper of 
the wedge. This taper should be 
about 1 in. to the foot, and it is 
well to cut the wedge before set- 
ting the crosspiece. Screws will do 
very nicely for fastening these cross- 
pieces, if the clamps are to be used 
only once or twice; but if they are to 
be used a number of times, it will be 
best to use glue, in some cases fur- 
ther strengthened with dowels, to fas- 
ten them to the bar. 

To counteract the tendency of 
springing up in the center when the 
wedges are driven home, it is cus- 
tomary to lay other pieces across the 
ends and clamp them with hand 
screws to the bars, but if the joints 
have been well made and the wedges 
are not driven too tightly, this is not 
necessary. Where three clamps are 
used, however, it is a good plan to re- 


instead of one, as both ends of the 
clamp are cut square with the face. 

These devices would appear to be 
the acme of simplicity both in con- 
struction and use, but simple as they 
are, the lack of material for making 
them may at times force one to resort 
to other means for accomplishing the 
work in hand. In this case a floor, or 
other plane surface, is necessary, using 
blocks and wedges as the clamping 
means. If a baseboard, or something 
equally firm, is at hand, but one set 
of blocks will be required. 

Some examples of this form of 
clamp are illustrated. In Fig. 3 is 
shown the blocks used on a floor or 
bench top, and in Fig. 4 the clamping 
is done against a baseboard. The 
blocks can also be fastened to studs, 
as shown in Fig. 5. In nailing the 
blocks, in each instance allow about 
4 in. to project so that they may be 
easily removed with a claw hammer. 
—Contributed by J. A. Shelly, Brook- 
lyn, N. Y. 


KNOL FEA Gf ff 

S Fig.3 

a tial 
| 


124 


Brake for Bed of Vertical Boring Mill 


A great many types of vertical boring 
mills are not equipped with a brake 
arrangement for stopping the rotation 


| | | 


FOOTPLATE 


Brake Attachment for Use on Old-Style Boring 
Mills to Stop the Rotating Table Quickly 


of the heavy bed at any point neces- 
sary. With many of these machines 
much time is lost while accurately cen- 
tering work because of the care which 
must be taken in attempting to stop 
the bed at the greatest off-center por- 
tion of the work on the table. Of 
course, the latest machines of this type 
are supplied with a device for quickly 
stopping the rotation of the table, yet 
many of the older, but none the less 
efficient, machines are not so equipped. 

The sketch illustrates the application 
of a very suitable braking device for 
the mill tables, which is inexpensive in 
erection, and in addition to this, is of 
much help to the operator of the ma- 
chine. The brake shoe is of wood and 
acts directly on the side surface of the 
table, with sufficient leverage and fric- 
tion to stop almost instantly the heavy 
rotating part. The foot lever can be 
curved somewhat around the lower por- 
tion, or base, of the machine, to enable 
the operator to get closer to the work 
being centered by the needle to the 
layout lines. 

The body of the table can be readily 
tapped for an angle iron to steady the 
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top of the lever post holding the bell 
crank. The device is well worth its 
construction and application to the 
types of vertical mills not equipped with 
a special brake apparatus. 


Improving an Oiling System on an 
Automobile 


A certain manufacturer brought out 
a line of automobiles that proved to 
have an unreliable oiling system. The 
system consisted of a geared pump 
drawing oil from the crank-case sump 
and delivering it through individual 
pipes to the lower end of the bore of 
each cylinder in a ring-shaped reser- 
voir into which the piston dipped -on 
the downward stroke, carrying back 
with it a film of oil on the cylinder 
walls. 

The theory of this was fine, but in 
practical use it was not so good, and 
the automobiles all went bad in re- 
spect of the oiling. At the manufac- 
turer’s expense, necessary repairs, al- 
terations, and substitutions were made 
for owners, as a better oiling system 
was devised. In one locality there 
were several of these automobiles, and 
one owner undertook to locate and 
remedy the trouble. He succeeded 
and passed the word along to the 
others, and all of this lot were fixed 
up for a nominal sum without recourse 
to the factory. 

As shown in the sketch, the delivery 
was through four outlets arranged 
around the circie of the pump gears. 
Originally the outlet A served the 


Connections of the Pipe System so That Oil was 
Forced Equally to All Cylinders 


cylinder E; B, the cylinder F, and so 
on. It was the cylinder E that gave 
the most trouble; cylinder F, a little 
less, and the others, no trouble at all. 
It was discovered, by disconnecting 
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the pipes at the cylinder end, that the 
cylinder E received little or no oil, and 
increasing amounts farther back, the 
cylinder H being well oiled. 

“The inside construction of the pump 
is not shown, which is not essential. 
The outlet D was nearest the source 
of supply and its pipe was the short- 
est, which seemed to the investigator 
to be wrong. The whole piping was 
changed by reversing it, so that the 
outlet nearest the supply forced oil 
through the longest pipe, and the out- 
let farthest from the supply fed the 
cylinder closest to the pump. The ar- 
rangement was a complete success. 


Strainer for a Water Line 


To prevent any dirt from entering a 
pump, I constructed a simple strainer, 
as shown in the 
sketch. The body 
of the strainer is 
made of a large 
reducing tee, the 
ends of the main 
throughway be- 
ing reduced with 
bushings. 

A _ brass-wire 
screen is shaped 
to fit snugly in 
the bushings, so 
that all water 
passing out through the side outlet will 
pass through the mesh. A drain valve 
is attached with a nipple to the lower 
end. The drain will allow the clean- 
ing of the screen for a considerable 
length of time. The strainer is suita- 
ble for steam, water, or air lines.— 
Contributed by Geo. J. Little, Passaic, 
New Jersey. 


Homemade Steam Gauge 


In running a small steam engine in 
my shop on the first floor I found it 
took a great deal of time to run down 
into the basement every few minutes 
and look at the gauge on the boiler. 
With the aid of two chains attached 
to the damper and running up through 
the floor, I was able to keep the pres- 


sure uniform by means of the gauge 
shown. 

A U-shaped tube was filled with 
mercury to within about 4 in. of the 


A Mercury-Filled Tube with a Calibrated Card as 
a Substitute for a Steam Gauge on Low Pressures 


top, and one end was connected to the 
steam pipe with a piece of rubber tub- 
ing with a petcock in the line. After 
fastening this to the wall with leather 
straps I tacked a card underneath the 
free arm and drew a line upon it at 
the level of the mercury. I then raised 
the pressure in the boiler, and for 
every pound on the gauge I made a 
mark on the card at the new level of 
the mercury. As the pressure never 
exceeded 10 Ib., the improvised gauge 
served the purpose fully as well as an 
expensive one.—Contributed by H. H. 
Raymond, Newburyport, Mass. 


Making Use of Broken Gouges 


In almost every pattern shop one or 
more broken gouges can be found. In- 
stead of throwing them away they can 


be made into 


very useful tools. 
Take a full 
sweep of any 
width and grind 
out as maf holes as desired, as shown 
in the sketch, and a corner rounder will 
be had that is better than the double 
ender, as it can be worked into small 
places and used similar to a knife. A 
large, long opening makes a fine spoke- 
shave.—Contributed by S. H. Bossart, 
Birmingham, Ala. 
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Traveling Hooks for Smokestack 
Painters 


Painting high stacks is quite a 
serious problem and should be done 
with appliances of absolute safety. The 
usual method of 
placing hooks 
over the top of 
the stack to hold 
the scaffold 
makes it difficult 
to change the 
position. To 
make the chang- 
ing more easy, 
one stack painter 
made hooks hav- 
ing rollers, one for the top edge of the 
stack and the other to prevent the fric- 
tion on the side, as shown. Each hook 
consists of a piece of soft steel, having 
dimensions as given. The rollers are 
made of pipe, the smaller one *4 in. 
and the larger 11% in. in diameter. 
They are fitted with hardwood centers 
to turn on 14-in. pins. 


Oil Gauge fer an Automobile Crank 
Case 


Quite a few of the older types of 
automobiles have their engines un- 
equipped with a 
suitable form of 
oil gauge. A 
gauge of this 
kind is extremely 
handy, as_ the 
owner can 
readily tell at a 
glance the exact 
amount of oil in 
the crank case. 
The float should 
be made first, 
and consists of a 
cylindrical piece of cork, about 2 in. 
in diameter and 1% in. long. A piece 
of brass, or copper, tubing, a trifle 
more than % in. in inside diameter and 
1% in. long, is inserted in the center of 
the cork. The float is then given two 
or three coats of shellac. A steel rod, 
1% in. in diameter, is fastened in the 
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bottom of the crank case by means of 
a plug. The float will easily slip on 
the rod. 

The gauge staff is made of a piece of 
4-in. drill rod, the length depending 
on the design of the engine. A hard- 
fiber ball is attached to the lower end 
of the rod, to prevent wear on the cork 
and its shellac coating. The rod is 
guided at the upper end by means of 
another plug through which a hole is 
drilled for it. 

The rod is graduated as follows: 
Drain the crank case and assemble the 
gauge. Pour in a quart of oil and 
mark the rod. This process is repeated 
until the required amount of oil is 
poured into the crank case. The marks 
will then show in quarts the amount 
within at any time. 


Window Latch Made of Door Hinge 


A latch, making an absolutely safe 
lock for a window, can be made of an 
old door hinge. 


of the hinge is screwed to 
the upper window sash and 
other half to the lower 
NS sash in the center, so that 
WS when the window is closed 

the two parts of the hinge 
will come together; then the pin is 
replaced. It is easy to put in place and 
take out.—Contributed by L. E. Tur- 
ner, New York City. 


TIE The pin is first 
— removed from 
| | | hie the hinge and, if 
i it fits tightly, 
filed down to al- 
i low easy re- 
| moval. One half 


Substitute for Kindling Wood 


A very good kindling for fires can 
be made of waste paper. To make it 
more effective, wet the papers thor- 
oughly and wring them out as in 
wringing clothes by hand, and stack 
up the twisted forms to dry. When 
dry they are used the same as kindling 
wood. 
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PART 1V—Materials 


— is a wide range of material 
from which homes may be built, 
and an almost endless variety of com- 
binations. A building may be con- 
structed of stone block laid in regular 
courses, known as coursed ashlar, or 
stone laid up as a veneer. [frame con- 
struction is well understood by every 
one; brick may be laid in mass forma- 
tion, or may be laid up as a veneer the 
same as stone. Stucco is also used in 
considerable quantities and is really a 
plaster, or cement, veneer. These ma- 
terials are used in various combina- 
tions, such as, brick and stone veneers, 
brick veneer and frame, brick veneer 
and stucco, frame and stucco, etc., with 
satisfactory results. 


Stone and Stone Veneer 


When erecting a stone wall first be- 
come familiar with the class of stone- 
work called for in the specifications. 
The most common kind of stonework 
is known as “rubble work.” This stone 
requires no attention except to break it 
up with a hammer. If a rubble wall is 
laid in regular, or fairly regular, 
courses, it is known as “coursed rub- 
ble.” The name “ashlar” is used to 
designate stone on which the outside 
face has been squared, and when laid 
to form regular courses around the 
building it is known as “coursed ash- 
lar.” When the stones are laid in irreg- 
ular courses, or different heights, it 
is known as “broken ashlar.” This 
work is perhaps the most attractive 


and certainly among the most expen- 
sive classes of stonework. 

First-class ashlar work requires the 
stone to be dressed on a bench with 
chisels, and the beds and end joints to 
be cut back square with the face. There 
is also a cheap grade of stonework 
known as “hammer-dressed ashlar,” in 
which the stones are roughly dressed 
with a hammer. This class of work is 
very cheap and is seldom used. Then 
there are all kinds of cut stonework, 
where the stones are all squared up and 
brought to a smooth face. A coursed- 
ashlar wall is shown in Fig. 1, and a 
broken-ashlar wall in Fig. 2. A section 
of a stone-veneer wall on frame con- 
struction is shown in Fig. 3. This type 
of construction requires the stone to be 
cut from 4 to 8 in. thick and then laid 
up in mortar and fastened to the frame- 
work with iron ties. 

Stonework of all kinds can have the 


Stone Laid in Regular Courses is s Called Coursed 
Ashlar, and in Irregular Courses, Broken Ashlar 


joints finished in various ways, some of 
them being shown in Fig. 4. Tuck 
pointing is probably the most com- 
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monly used, while the raked joint is 
the more artistic. The frost, however, 
affects both of these joints and even- 
tually chips off 
the tuck point- 


STONE VENEER 


rWIRE TIES ing. On the 
g DOM Sanne raked joint the 
TAR FELT 


frost affects the 
joint only and 
sometimes 
causes the edges 
to crumble, or 
break, from the 
stone blocks. 


PLASTER 


Brick and Brick 
Veneer 


Brick dwell- 
ings are usually erected with a 16-in. 
wall up as far as the second-floor level, 
and a 12-in. wall for the remainder of 
the height. The brick commonly used 
in walls are what are termed “hard 
commons,” although the outer course 
is usually some kind of a pressed, rough 
texture or other face brick. These 
brick are usually quite expensive, but 
a very good grade may be had for about 
$16 per thousand. These brick can be 
obtained in all kinds of finishes and 
several colors, and when laid up in 
mortar of a color different from the 
brick, very pleasing effects can be ob- 
tained. There are several different 
ways in which the joints, or bonds, may 
be laid, some of which are shown in 
Fig. 5. 

Brick veneer is laid identically as 
stone veneer, as shown in Fig. 3, and is 
also veneered on tile, as shown in Fig. 
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Three Kinds of Finishes for the Mortar in the Joints 
- between the Stones 


6. Brick veneer on interlocking tile is 
undoubtedly the best, most satisfac- 
tory, and most nearly fireproof con- 
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struction which can be used for a 
medium-priced residence. 


Stucco 


There is no class of building material 
which is attracting more attention than 
stucco for exterior walls. A section of 
a stucco wall on a frame building is 
shown in Fig. 7. The stucco may be 
applied directly to the.surface of inter- 
locking tile with excellent results. 

The surface on a frame building for 
stucco should be made up of %-in. 
matched sheathing on which two thick- 
nesses of heavy building paper are 
placed, then wood furring strips and 
galvanized, expanded-metal lath, se- 
curely fastened to the strips with heavy 
staples. The stucco is applied to the 
metal lath. 

Three-coat plaster is frequently used 
where a good heavy coat of stucco is 
desired. The first and second coats 
should be of good thickness. The 
secret of obtaining good stucco work is 
to use a cement mortar with as little 
lime as possible. For three-coat work 
the first and second coats should be 
composed of 2 bbl. of hydrated lime, 
1 cu. yd. of clean, sharp sand, and 4 bu. 
of cattle hair. These materials should 
be mixed at least three days before 
they are used. The third coat is com- 
posed of one part cement and two parts 
clean, sharp sand, mixed in small quan- 
tities at a time. The finish coat should 
contain no lime. The color of the finish 
coat can be lightened by using white 
cement and white sand, or the color 
may be made as desired with the aid 
of mortar colors. 

There are several attractive finishes 
which may be used successfully on 
stucco and are known as the “float,” or 
smooth, finish; the “sand,” or rough, 
finish; the “scratch” finish, in which 
the surface of the stucco is scratched 
at irregular intervals with the point of 
a trowel; the “pebble-dash” finish, in 
which small pebbles under 1% in. in 
diameter are thrown on the stucco with 
a wood paddle; the “rough-cast” finish 
that consists of large pebbles, about 1 
to 11%4 in. in diameter, stuck into the 
mortar like plums in a pudding. 
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The main reason why the float finish 
is seldom used on stucco work is that 
any variation of color can be readily 
seen, and also that the surface is apt to 
check or crack on account of the trowel- 
ing. 

The great objection to stucco has 
been that it would crack and drop off 
the building, but this trouble is usually 
due to either too little hair, too small 
a quantity of cement, or too little pres- 
sure being put on the trowel when 
putting the stucco on the lath. Stucco 
is really a kind of plaster and must be 
put on with sufficient force to insure a 
good clinch on the back of the lath. 


Frame Construction 


Frame construction is the most im- 
portant one mentioned in this article, 
because the great majority of houses 
are built of wood. A brick-veneer, 
<tone-veneer, or stucco house is classed 
as a frame by the bureau of building in 
most cities. 

A section of a typical balloon-frame 
house, so well known in this country, 
is shown in Fig. 8. The most impor- 
tant parts of a frame house are the sills, 
girder, joists, attic joists, wall studs, 
partition studs, rafters, subfloor sheath- 
ing, roof boards, veranda flooring, 
finish floor, plates, siding, shingles, and 
exterior trim. 

The sills, and all other framing lum- 
ber, should be No. 1 hemlock, sized. 
The common styles of sills are shown 


The ey Most Hy Ways of the Many 
for Making the Joints or Bonds 


in Fig. 9. The box sill is undoubtedly 
the best where there is a cellar or base- 
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ment under the house. The sills carry 


the walls. 

The girder is generally placed a few 
inches to one side 
of the center, 
bearing the par- 
tition above, and 
carries the cen- 
ter weight of the 
house. This gir- 
der should be 
either 6 by 6 in. 
or 6 by 8 in. in 
size, or it may be 
built up of tim- 
bers 2 by 6 in. or 


_PLASTER ON 
INTERLOCKING TILE 


2 by 8 in. in size. 

The girder 
should be sup- Fic.6 
ported at inter- 

vals, not over 9% ft., with 4-in. iron 


columns resting on a firm and _ solid 

foundation. 
There has been 
considerable dis- 
cussion about 
whether or not a 
steel I-beam is 
better than a 
wood girder, but 
METAL _ in actual use the 
| former has been 
found unsatisfac 
tory, because of 
the fact that the 
walls will natur- 
ally shrink and settle a year or two 
after the house is complete, and the 
girder, if wood, will settle along with 
it so that the house actually remains 
almost level. With a steel girder, how- 
ever, the side walls settle and the cen- 
ter of the building remains stationary 
so that in a few years the building will 
be high in the center and low at each 
side. The center of a frame building 
should be crowned from *%g to 1% in. in 
the center over the sides of the build- 
ing. 

The joists should be not less than 2 
by 8 in. in size and of sound, sized, 
No. 1 hemlock, and bridged every 8 ft. 
with 1 by 2, or 2 by 4-in. bridging 
material. The floor joists generally 
run about 2 by 12 in. in size for the 
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first floor; 2 by 10 in. for the second 
floor, and 2 by 6 in. for the attic floor. 
Joists and studs should always be sized 
when a first-class job is wanted. 

Wall studs are generally 2 by 4 in. 
in size, and extend from the sill to the 
roof plate in one piece. Partition studs 
are the same as the wall studs, but are 
set on a plate at the bottom, and have 
two plates on 
top. All studs 
and joists are 
set 16 in. apart 


ROOF BOARDS jx 4" 
SHINGLES 5/2 
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joints drawn close together and well 
nailed. Finish floors are usually of oak, 
laid in different patterns and with nar- 
row border designs. The three principal 
styles are: straight strips across the 
room with a border of the same mate- 
rial, and parquet floors, laid either in 


square or herringbone pattern. These 
are all shown in Fig. 10. Oak and 
RIDGE 34 ¢ 5 SPRUCE other finish 
floor material 

can be ob- 

tained either 


centers. s - 
COLLAR BEAM | \ quare - edged 
Rafters are or tongued- 
either 2 by 6 in. GUTTER RAFTERS 2x6" g and - grooved, 

i 
or 2 by 8 in Sas being 
size, and in ATTIC FLOOR; P preferable un- 
some instances \ - der most con- 
where they do ™ 2x4 PLATES 2x6"soIsT ditions, as it 
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not exceed 8 or can be drawn 
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used. | | | | square - edged 
Sheathing ime 2% 33 33 PINE 
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Where a | will outlast 
double floor is — oak floors, but 
used the rough because of the 
. 
or subfloor is $ | || great amount 
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with matched — Sz 

|éxe’GiROER | sary to keep 
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yellow - pine : they are not in 
boards, 5 or 6 demand except 
in. wide and 7% fia Fie.8 for kitchens 
in. thick. The where they 


same material A Section of : a 1 Typical 
is used for 
sheathing, and, 
when slate, or asbestos, shingles are to 
be laid, it is used as roof boards only. 
Subfloor and sheathing are always cov- 
ered with a good heavy red rosin, or 
black glazed, building paper. All sub- 
floors, sheathing, and roof boards are 
fastened with two eight-penny nails in 
every bearing. 

Porch, or veranda, flooring consists 
of dressed and matched white pine, 114 
in. thick, which is called No. 2 barn 
quality, the width being not over 214 
in. Such floors are laid*with leaded 


Balloon- Frame ‘ones, i in Which the 

— Parts Are Sills, Girder, Joists, Wall and Partition 
tuds, Rafters with pre 
Covering, and Finishi 


will be covered 
with linoleum. 
The grades of 
oak flooring are very confusing in cer- 
tain parts of the country. In the East 
the grades are No. 1, select, and clear. 
The clear is the best grade, select is 
about the cheapest grade possible fot 
use. Oak flooring may be obtained *4¢, 
%¢ and 1%¢% in. in thickness, and from 
1144 to 2\%4-in. face, the narrower mate- 
rial making the best-looking floor. Yel- 
low pine is also used a great deal for 
floors and when rift-sawed—quarter- 
sawed—it makes a very attractive finish 
and is almost as expensive as clear oak. 


Sheathing, Flooring, 
ng Material 
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All thin finish floors should be laid 
either with a cement-coated or barbed 
‘loor nail to prevent them from loosen- 
ing and making a squeaky floor. All 
finish floors should be laid over paper 
or deadening felt and never directly on 
top of the subfloor. Double floors are 
laid either to keep out the cold and dirt, 
or to deaden the noise from the floor 
above, and would not accomplish their 
purpose in either case unless they were 
lined as mentioned. 

Plates are generally the same size as 
the studs with which they are used, the 
usual size being 2 by 4 in. In good 
building construction, the plate should 
be doubled under the rafters and at the 
top and bottom of all inside partitions. 

Siding is of various widths and kinds 
of woods, among them being redwood, 
poplar or white wood, and jack, or 
swamp, pine. These woods are all 
about alike in regard to lasting qual- 
ities, but all of them should be painted 
as soon as placed. Siding is usually 
laid 3, 4 or 5 in. to the weather, and in 
some instances Yg-in. pine boards are 
used for siding and are laid 8 or 10 in. 
to the weather. Regular siding should 
be secured in place with six-penny 
common, or casing, nails. 

Shingles are of several grades and 
lengths, but the standard shingles are 
“5 to 2,” or “6 to 2,” and 16 in. long, 
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Of the Four Kinds of Sills the Box Is Best 
to Use over a Basement 
made of red cedar. The meaning of 
5 to 2 is that the thickness of five 
shingles at the butts will measure 2 in. 
The 5-to-2 shingles, called clears, are, 


or should be, used for roofs, and the 
6-to-2—star A star—should be used for 
shingling outside walls, etc., where it 
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Plain Floor with a Winds taarées, and Parquet Floors 

Laid in Squares and Herringbone Designs 
is not necessary to have the joints so 
thick. Clear shingles are secured with 
3144 or 4-penny galvanized, cut nails, 
zinc nails, or copper nails, as these are 
the first thing to cause trouble on a 
roof. The star shingles, when used on 
walls, are secured with three-penny 
fine galvanized nails in order to pre- 
vent their splitting. 

White pine is used for exterior trim, 
as it will stand up in exposed places 
longer and better than any other popu- 
lar-priced wood. Redwood is often 
used for window and door frames, but 
does not stand up properly for a good 
building. 


Adding Glue to Calcimine 


If too much glue is added to calci- 
mine, it will cause cracks in the finished 
surface. Just enough glue should be 
put in to bind the pigment and prevent 
it from coming off when the wall is 
rubbed. If, when applying the second 
coat, the first rubs up under the brush, 
add a little raw linseed oil to the mix- 
ture. A size made of alum in water 
applied to the first coat will also pre- 
vent its rubbing up when following 
with a second coat. The first coat must 
be dry before size or a second coat of 
calcimine is applied. Wherever possi- 
ble, use only one coat of calcimine. 


— = 
| PLAIN FLOOR WITH |) 
, | PLAIN BORDER || SQUARE PARQUET 
——— — Jt = - 
- 
F 7 
| 
: HERRINGSONE 
L___ — 
4 
< 
t 
5 
ol 


132 


Measuring Head Thickness of a Gaso- 
line-Engine Piston 

The simple device illustrated is very 

useful in a garage where new pistons 

are being made for replacement. It 


Obtaining the Thickness of a Piston Head with a 
Surface Plate, Rule, Straightedge, and Triangle 


consists of a surface plate, A; a triangle, 
B; a straightedge, C, and a 2-ft. rule. 
The straightedge is placed across the 
top of the head and the rule is inserted 
in the opening to obtain the inside 
measurement; then the rule is placed 
on the outside of the head for the other 
measurement, the two numbers being 
subtracted to get the thickness of the 
head. 

The triangle is inserted in the bore of 
the head, and the rule is placed against 
the triangle. The center line D on the 
triangle is the center of the hole, as 
shown.—Contributed by A. L. Ker- 
baugh, Allentown, Pa. 


Copper-Inlaid Work 


The method herein described is suit- 
able for decorating small tool and gauge 
boxes, instrument cases, etc. Of course, 
it is just as easy to use any metal, but 
copper will be the most suitable for the 
work. Transfer the design, or letter- 
ing, with the use of carbon paper to 
the surface where wanted and engrave 
it lightly; then go over the engraved 
design with glue and fill in the depres- 
sions with fine copper filings, and when 


POPULAR MECHANICS 


thoroughly dry, sandpaper it to a nice 
smooth surface. 

This method will provide a lettered 
inscription or design on instrument 
cases, tool boxes, and the like, in a nice, 
durable, copper inlay that will some- 
times outlast the article, on the case 
of which it was placed. 


Fitting Tight Rubber Parts 


It sometimes happens that a piece of 
rubber tubing must be stretched over 
a nipple that is too large. Rubber is so 
elastic that it offers a great deal of re- 
sistance to any tightly fitting part and 
makes movement well-nigh impossible. 
Soap is a good lubricant, and about the 
best kind to use is a glycerin soap, 
which is melted up and mixed with 
water. This water is the slipperiest 
kind of lubricant, and when much of 
such work is to be done it can be kept 
on hand ready-mixed. Tubing, hose, 
tires, gaskets, etc., are some of the parts 
which may require such treatment. 


Planing Gibs on an Angle 


The sliding parts of innumerable 
machines are planed tapering either 45 
or 60° and fitted with an adjustable 
piece, called a gib, to take up the wear. 
This gib is also planed on one or both 
edges to the same angle, as shown in 
the illustration at A. Where large re- 
pairs are made, this is a frequent ma- 
chine-shop job. If a great number of 


these pieces are to be planed each year, 


Jig for Use on a Machine Bed to Hold Gibs for 
Cutting the Angle Surface 


it will pay to have a jig for the work, 
similar to the one shown at B. It con- 
sists of a casting having a slot ma- 
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chined in its center length to the angle 
of the gibs. In this slot the blank is 
placed and tightened with setscrews. 
Such a jig can be used on a planer, 
shaper, or milling machine, as desired. 
The jig may be bolted to the table of 
the machine, or it can be held in a vise. 
With its use the tapered side may be 
cut by any of the ordinary movements 
of the machine without tilting the 
work or setting the cutting head over 
at an angle. The time saved by its 
use will soon pay for the fixture. 


Unsymmetric Photo Reduction 


In copying charts, maps, tabulated 
sheets, etc., it is often desired to re- 
duce them to a certain height and 
width to correspond with-the page of 
the report they illustrate. Ordinarily, 
reduction to the desired height will 
make the width greater than that of 
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Tilting a Drawin 
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the image focused on the ground glass 
C was approximately the measure de- 
sired. The width of the image regis- 
tered as shown by DE and it appeared 
like the rectangle Fig. 2. The width 
desired was that shown by DF in Figs. 
1 and 2, instead of DE. The side G 
of the drawing was held in its original 
position and the side H swung toward 
the camera, as indicated by the arrow, 
until the width of the image on the 
ground glass was that of DJ, the line 
J being halfway of the, distance EF, 
the amount the image was to be nar- 
rowed. This distorted the image so 
that it appeared as shown in Fig. 3, the 
side G remaining approximately the 
desired height. An 

exposure was then 


made with the | 


smallest 


G 
G G H 
Fig.2 H Fic.4 


to Reduce Its Size More One Way Than the Other; the Operation being Done Twice 


to Eliminate the Distortion Caused by the Great Difference in the Focal Plane 


the page and a fold must be made in 
the reduced copy when inserted as a 
page opposite the description. As an 
engineer photographer | was request- 
ed by the head of the department to 
reduce the width of a large general 
drawing of a data sheet for boilers 
about twice as much as the height, to 
fit the page of the printed report. The 
illustration shows how this was ac- 
complished. 

The sheet to be copied was fastened 
_to a movable stand, A, Fig. 1, which 
was set facing the camera and in a 
vertical position for a plan view. The 
distance between the camera and the 
sheet was varied until the height of 


stop to give depth of focus, the plate 
developed, and a print made. 

This print was fastened to the board 
and set in front of the camera, but on 
a slant with the side G closer than the 
side H, or reversing the slant shown 
in Fig. 1. The distance from the cam- 
era was varied until the side G showed 
on the ground glass the exact height 
required; then the slant was varied 
until the side H showed the same 
height as G, and the top and bottom 
lines showed parallel, the whole ap- 
pearing as in Fig. 4. A plate was ex- 
posed and a print made to the desired 
size.—Contributed by H. M. Plaisted, 
Granite City, Il. 
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Pattern Gear Teeth Made Quickly 


Having a hurry-up job to make a 
pattern for a special, short sector rack 
with 18 teeth, and as the two or three 


A Sector on Which Eighteen Teeth were Placed 

to Make a Pattern for a Sand Mold 
plans submitted did not appeal to me 
as being easily and quickly worked out, 
I set about forming the teeth with an 
especially prepared metal to make all 
of them exactly the same size and out- 
line. 

This was accomplished by carefully 
cutting a mold with sufficient draft in 
hard wood, preparing a good gate and 
vents, and fitting the cope on the nowel 
with dowels so that it would register 
each time the parts were clamped to- 
gether. 

Two holes were accurately drilled 


Hardwood Mold Used to Form the 
Teeth of Low-Fusing Metal 
with Projecting Nails 


into the cope of the mold a certain 
distance apart, into which nails were 
inserted so that their heads and a part 
of the body would extend into the mold. 
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The holes were of a size to make the 
nails a snug fit for holding them in 
place while the metal was poured. 

The metal used for making the teeth 
consisted of lead, 5 parts; tin, 3 parts, 
and antimony, 1 part. This makes a 
fine-flowing metal and very hard. After 
casting the 18 teeth, which were all 
alike with the points of the nails exactly 
the same distance apart and projecting 
equal lengths, as well as being set at 
exactly the same place relative to the 
width of the tooth, they were fastened 
to the sector as follows: The blank was 
spaced for the 18 teeth and lines drawn 
on the circumference marking the place 
to start the nails. It was only neces- 
sary to start the nails properly and 
drive them home to place each tooth 
where it should be on the sector. 

The metal used is very fluid at a low 
temperature and can be run in wood 
molds where few pieces are required, 
but in making a gear with a large num- 
ber of teeth, it will be found necessary 
to make an iron mold, which can be 
quickly cut on a shaper or milling 
machine. The metal will be found 
especially adapted for making small 
patterns, as it is nonshrinkable——Con- 
tributed by W. E. Smisor, Waterloo, 
Towa. 


Making Blueprints from Heavy Paper 


Many times it is desired to make a 
blueprint from a drawing made on 
heavy paper, or Bristol board. The 
main reason for wanting such a print 
is usually that a copy is desired for 
filing to provide a temporary reference, 
or as a duplicate in case the original 
is lost, in consequence of which a re- 
versal from right to left is no serious 
objection. If such is the case, place 
the drawing in the frame with the ink 
in contact with the sensitized surface 
of the printing paper. This perfect 


contact immediately precludes the pos- 
sibility of blurring due to dispersion of 
the light in passing through the thick 
paper ; and, to get a clear-cut reproduc- 
tion, it is merely necessary to increase 
the length of the exposure sufficiently 
to compensate for the reduction in the 
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intensity of the light due to passing 
through the extra thickness. 

If the drawing bears considerable 
lettering and would be very inconven- 
ient in a reversed form, it can be easily 
read by holding it up to the light and 
viewing it from the back, or by reading 
it as reflected in a mirror. 

A rather interesting variation of this 
method of printing that gives an un- 
reversed reading, but with a less degree 
of sharpness, consists in placing the 
back of the sensitized paper in contact 
with the inked surface of the original 
and then exposing the back of the lat- 
ter tothe sun. In this manner the only 
dispersion that occurs is that occa- 
sioned by the passage of light through 
the body of the blueprint paper, and 
when this is of the thin mailing variety, 
very good results may be secured. 


Cleaning a Hardwood Finish 


To clean a dirty hardwood finish, ap- 
ply a coat of kerosene and let it remain 
until the grime is softened, then wipe 
it off, Rub with some crude petroleum 
oil, then polish with felt. An old felt 
hat will do, or soft, old flannel. Allow 
it to stand for at least two hours, then 
polish with a soft linen rag. 


Homemade Motorcycle Throttle 
Adjustment 


Desiring to have a more suitable 
form of adjustment for a throttle con- 
nection on a motorcycle engine, one 
rider constructed the lever arrangement 
shown in the illustrations. The mech- 
anism was fastened to the gasoline tank 
directly above the engine, and a pull 
rod run to the butterfly valve on the 
carburetor. The general arrangement 
is shown in Fig. 1. An assembled 
sketch of the regulating device is shown 
in Fig. 2. A segment of an old magneto 
drive gear was fastened with a set- 
screw to the shaft A, which in turn was 
fastened to the gasoline tank, as shown. 
A lever, B, which freely moves on the 
shaft A, is provided with a projection, 
C, permanently soldered to its upper 


end. A plunger, D, slides through the 


projection C and operates against the 
The device is oper- 


helical spring E. 


+B 
TANK 


SOLDERED 
TO TANK aT 
1G. 


= ‘OPERATED BY HAND 


GASOLINE TANK 


ENGINE 


CARBURETOR 
Fig.2 
General Assembly of the Parts After They are Attached 


to the Tank and Carburetor 
ated as follows: The plunger D is 
pulled out and at the same time the 
lever B is swung around to any desired 
angle, depending upon the amount of 
adjustment required. The hand is then 
removed from the plunger D, which, 
engaging with the teeth of the gear, 
locks the device and makes the adjust- 
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Fis.3 
Detail of Each Piece for the Construction of the 


Throttle Adjustment for a Motorcycle Engine 
ment permanent. A complete set of 
detail sketches of the various parts is 
given in Fig. 3. 
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How to Make a Rubber Stamp 


All that is necessary for making 
rubber stamps that will give excellent 
results is a few type, some plaster of 


OF PARIS } 


Simple Process of Makin 


Rubber Stamps without 
the Use of an i 


xpensive Outfit 

paris, a strip of vulcanized rubber, and 
a wood type form. The type can be 
procured from any printer and comes 
in almost any style. The block type 
of letter is very satisfactory for all- 
around work, while the script type, 
such as is used for calling cards, makes 
a nice stamp for signatures. The plas- 
ter of paris necessary can be purchased 
at any drug store for a few cents. The 
rubber, about 4g in. thick, can be ob- 
tained from any rubber-supply house, 
or the kind used for vulcanizing 
patches on automobile tires can be 
used. The vulcanized patching rub- 
ber is probably the easiest to obtain, 
as most motorists and garages keep a 
supply of it on hand. 

First select the style of type desired 
and make a wood frame, or form, as 
shown, in which to set the type. The 
construction of this form is clearly 
shown. If it is desired to have more 
than one row of letters, the slot can be 
made wide enough to accommodate the 
extra rows. This form should be 
rather long so that it can be used for 
stamps containing many letters, as it 
is an ‘easy matter to block off the extra 
length when making the short stamp. 
After the form is completed, set the 
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type in the slot, as shown, and brush 
lightly with oil. Mix the plaster of 
paris with water until it has the con- 
sistency of thin cream, then pour into 
the form and allow it to set. After 
hardening, remove it from the form, 
and a die will be had from which to 
make the rubber stamp. Cut a piece 
of rubber large enough for the stamp 
and place the plaster die and rubber 
in a screw clamp, as shown in the 
sketch. Apply enough heat to soften 
the rubber and tighten the clamp so 
as to force the rubber into the depres- 
sions in the die. Allow the rubber to 
become thoroughly cooled before re- 
moving the clamp. The pressure can 
be applied by weights set on the wood 
block, if a clamp or a vise is not at 
hand. After the rubber is removed, 
trim and glue it to a block of wood and 
the stamp is complete. Very satis- 
factory rubber stamps can be produced 
by this method if proper care is taken. 
—Contributed by Arthur Steed, Swiss- 
vale, Pa. 


Holding Gear Shaft of an Automobile 
in Place 


In taking the gear box of an automo- 
bile apart, it was found that the coun- 
tershaft had been pushed to one side, 
due probably to the side thrusts when 
the gears were shifted and meshed. To 
avoid this it was necessary to hold the 
shaft in place at its ends. The repair 
was made as follows: Two special 
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The Screw Heads Resting against the Ends of 


the Shaft Prevent It from Moving Endways 


screws were turned from a good quality 


of drill rod with large heads, 34 in. in 
diameter and 4 in. long. The threaded 
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end of each was %& in. long and % in. 
in diameter. A slot was provided at 
the threaded end. The large ends of 
these screws were then hardened and 
ground flat, and inserted into the ball 
bearings with the heads on the inside, 
as shown. Then they were adjusted 
by means of a screwdriver on the out- 
side. The shaft was held between the 
two screws without end movement. 


An Automatic Siphon to Drain Basins 
below Sewer Level 


\ number of large water pumps 
were necessarily located below the sur- 
face of the ground and also lower than 
the sewer-pipe levels of the shop. A 
drain basin, of course, was left in the 
flooring of the pump cellar, which was 
emptied by a siphon lifting the water 
up into the sewer some distance above 
it. When the basin filled with water 
the siphon was set in action by the 
engineer. On one or two occasions the 
basin ran over and flooded the cellar. 
An automatic siphon, as shown in the 
illustration, was put in which made it 
impossible to flood the cellar. 

The construction of the siphon is 
simple, and it is easily put into opera- 
tion. The globe valve furnishing the 
steam for starting the siphon was re- 
moved, and the threads bored out of 
the bonnet and turned off from the 
stem. This did not interfere with the 
function of the stuffing box on the 
valve stem. The body of the valve 
was turned so that the stem entered 
the valve on top of the disk seat, the 
stem being attached to a long rod ex- 
tending up to the lever on the sole- 
noid magnet. The construction of the 
siphon and arrangement of the globe 
valve supplying steam to it is plainly 
shown in the illustration. The siphon 
part was left unchanged. It was made 
of a 34-in. pipe tee, a small nozzle 
being worked back into the steam pipe 
through the horizontal faces of the 
tee. 

The solenoid was made of an old 
4-in. wood packing spool wound with 
No. 20 gauge insulated copper wire. 
A piece of 34-in. soft iron, about 5 in 
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long, was used for the magnet core, 
one end being attached to the long end 
of the lever. 

The make and break of the circuit 


CONNECTED TO 
rt} SOLENOID LEVER 


Automatic Valve-Stem Operation for Applying Steam 
to a Siphon to Remove Water from pe Levels 
was accomplished by the sinking and 
rising of a copper-ball float, to which 
was soldered a long 14-in. rod having 
at its upper end two disks set at a dis- 
tance apart equal to the depth of the 

basin. 

When the water in the basin accu- 
mulates to a certain height, the float, 
in rising with it, pushes the knife 
switch in contact, forming a circuit 
through the solenoid. The pull of the 
magnet core on the-lever bar opens 
the steam valve and the siphon drains 
the basin. The sinking of the float 
brings the upper disk on the rod to a 
point where it engages the end of the 
switch crank and the weight of the 
float pulls the knife switch out, break- 
ing the circuit. The passage of the 
steam acting on the valve disk from 
the top immediately closes it tightly 
to the seat of the valve, thus shutting 
off the action of the siphon. The elec- 
tricity in this case was supplied by a 
110-volt lighting circuit —Contributed 
by F. W. Bentley, Jr., Missouri Val- 
ley, Iowa. 


(Ordinary thumb tacks, such as used 
by draftsmen, make good fasteners for 
the ironing-board cover, as they are 
easily put in place and removed. 
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Substitute for a Broken Swivel Nut 


It being necessary to replace the 
broken swivel nut of a screw clamp, 
the following simple substitute was 


A Pipe Ca 
the Ball o 


Notched and Fitted over 
the Screw, Then Clinched 


made: A pipe cap was secured that 
fitted the ball of the screw. It was 
notched to form four prongs. With 
the cap fitted in place the prongs were 
bent in, thereby clinching it to the 
screw, and answering the purpose as 
well as a regular swivel nut.—Con- 
tributed by J. J. Kolar, Maywood, IIl. 


Handle for Holding Light Tools for 
Hammer Heads 

Many times a mechanic needs a ham- 

mer of a different shape than any in 

the kit of tools. With a handle or hold- 

ing device, as shown in the sketch, a 


A Detachable Handle for Holding Small Punches 
to Use as a Hammer Head 

nail set, a center punch, small cold 
chisel, or any convenient piece of metal 
or small tool, may be converted into a 
hammer exactly suited for the work at 
hand.—Contributed by Floyd B. Me- 
Elroy, Indianapolis, Ind. 


To Make Carbon Granules for 
Telephone Repairing 


It is almost impossible to obtain fine 
carbon granules for use in telephone 
repairing, but the following method is 
one that I have used with good results. 
Remove the lead from a hard pencil 
and cut it into pieces about 4, in. 
long. - Prepare two small boards, about 
4 in. square, and glue a piece of fine 
sandpaper to one surface of each 
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board. Place a few pieces of the pen- 
cil lead between the sandpaper sur- 
faces and roll tl2m gently with a cir- 
cular motion. When the grains have 
become round and of the right size, 
they can be polished by rolling be- 
tween the uncovered sides of the 
boards. I have found that granules 
prepared in this way are superior to 
some I have bought.—Contributed by 
C. C. Heyder, Hansford, W. Va. 


Automobile Number-Plate 
Bracket 
A simple and quickly made bracket 
for holding the number plate of an au- 
tomobile on the 


front of the ra- 


diator is shown 
in the illustra- 
tion. A piece of 
fs by 
cold-rolled steel 
; rod is first an- 
f nealed by heat- 


ing it to a red 
heat and then allowing it to cool slowly 
in the open air. It is then forged into 
the necessary shape and size, after 
which the holes for the clamping screw 
and for the number plate are drilled 
and tapped. 


An Emergency Valve Spring 


A case of missing-cylinder trouble 
developed on the engine of an automo- 
bile one day, and the cause was laid 
to a weak and de- 
Soa fective spring on the 

uf inlet valve. The fol- 
lowing temporary re- 
pair was made by 
the roadside, and 
the car was finally 
driven back to the 
garage under its own 
power. A piece of 
good-quality spring 
steel, which had 
been at one time 
used on the magneto 
clamp, was cut to a length of 6 in., and 
two holes were drilled in it, one at 
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cach end, of sufficient size to clear the 
valve stem. This piece of steel was 
then placed in position as shown, and 
upon starting the engine the cylinders 
all fired regularly. 


Centers for a Machine Vise 


Centers have many uses in machine 
work and are generally a part of the 
equipment on every milling machine. 
Such work as cutting flutes in taps and 
reamers, cutting squares and hexa- 
gons, and a variety of similar work on 
pieces having center holes in the ends, 
can be best accomplished on centers. 
lf a milling machine is not a part of 
the equipment, or there are no centers 
at hand, very good work can be done 
on the planer, or shaper, by the aid of 
a vise with a pair of plain centers 
added. 

The sketch illustrates two pieces of 
square tool steel turned to the regular 
60° angle, shouldered out on the lower 
side and drilled for cap screws. They 
are then hardened and tempered. The 


work should be carefully done and the 


Centers Made of Tool Steel Fitted to Machine-Vise 
Jaws, Then Hardened and Tempered 


position on the vise jaws accurately 
located so that any work done on the 
centers will be true. 


C Before starting to fill a fountain pen, 
or otherwise to work with ink, wet 
the hands thoroughly in water, and 
the ink will not enter the pores, and 
it can be washed off readily. 
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Substantial Stepladder Brace 
The ordinary stepladder braces are 


apt to become loose and cause a rickety 
affair, unsafe to mount on the top step. 


The Buggy-Top Joint Placed between the Stepladder 
Supports to Hold Them Rigidly 


One workman, having a great deal to 
do on a stepladder, made a much more 
substantial brace by using a buggy-top 
joint, as shown. When locked in posi- 
tion, it makes the parts of the ladder 
very rigid —Contributed by James M. 
Kane, Doylestown, Pa. 


Hardening Steel without Scaling 


To harden polished steel articles 
without producing a scale, proceed as 
follows: A mixture of equal parts of 
table salt and finely ground cornmeal 
is prepared, and the article to be hard- 
ened is first dipped in water and then 
into the mixture. Place in a fire, and 
when hot enough to melt the particles 
adhering to the surface, take it from 
the fire and roll in the mixture. When 
all covered, place in the fire again and 
heat sufficiently for hardening. Be 
sure to see that no part shows signs 
of becoming dry. If such spots show 
up, cover them with the mixture. 

This mixture forms a coating that 
keeps the air from striking the metal, 
thus preventing oxidation. When 
cooled in water, the coating readily 
comes off, leaving the surface smooth. 
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Attaching Auxiliary Automobile 
Springs 
A touring car that had been con- 


verted into a commercial vehicle had 
a set of light springs which had lost 


'_SPRING 


FRONT AXLE 


s Attached to Support Part of 
the Load of an Automobile Body 


their flexibility, due to constant wear, 
and it was practically impossible to 
ride in the car with any comfort. The 
proper solution would have been to 
insert a complete set of springs, but 
this being too expensive, it was de- 
cided to try out a set of auxiliary heli- 
cal springs. 

Fach spring was fastened to the 
frame side member, at one of its ends, 
and to the front-axle center forging, 
at its other end. For the upper con- 
nection a bracket was forged, as 
shown in sketch, at A. A %-in. hole 
was drilled in the center, after which 
it was riveted to the frame side 
member. 

For the lower connection, a U- 
shaped piece of metal was forged to fit 
over the front axle, where it was held 
with two bolts. 

The springs were made of %-in. 
spring steel, having a 2-in. pitch 
diameter with a distance of 1 in. be- 
tween each coil when the spring was 
without load. The ends were threaded 
for nuts. The job took considerable 
time, but there was a notable differ- 
ence in the riding qualities—Con- 
tributed by Adolph Kline, New York 
City. 
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A Bronze Surface on Yellow-Brass 
Castings 


Yellow-brass castings may be given 
a bronze surface in the following man- 
ner: Mix together equal parts of sul- 
phuric acid, nitric acid, and water, mix- 
ing first the nitric acid and water, then 
adding slowly the sulphuric acid. The 
brass castings are first dipped in boil- 
ing water, then into the acid solution 
and back quickly into the boiling wa- 
ter, after which they are thoroughly 
rinsed in clean water. They are then 
dried in sawdust. The castings must 
be clean and free from soldering fluxes. 
The surface will present the appear- 
ance of gas fixtures and will remain so 
indefinitely if it is given a coat of 
lacquer. 


Locating Water Level in a Locomotive 
Glass Gauge 


It is quite difficult to locate the water 
level in the gauge glass of a locomotive 
when on the road, as the constant 
jostling of the engine keeps the water 
jumping in the gauge. It happens quite 
often that the fireman must look for 
a considerable length of time to deter- 
mine the water level. To overcome this 
difficulty I inserted a light silver bead 
in the gauge glass. The bead will 
stay at the water level and is easily 
seen.—Contributed by William Frost, 
Marathon, Fla. 


Oil and Waterproofing Cork Floats 


To waterproof a cork float, coat it 
with a rubber solution made by cutting 
crude rubber into small pieces and dis- 
solving it in gasoline. If it is desired 
to make it proof against oil also, soak 
the cork in a glue solution made oi 2 
oz. glue, 1% oz. glycerin, and 6 oz. 
water. To keep this solution from 
spoiling, add a little oil of wintergreen. 


CA very effective way to prevent a 
thief from taking an automobile is to 
remove the timer cap from the mag- 
neto. 
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A Miniature Cement Plant 


By MORTON SOUTHARD 


F*‘ )R many years geologists searched 
for a substance which could be 
molded into any size and form, and 
would have the hardness of rock. As 
a matter of fact it was found that lime- 
stone was composed of carbonic-acid 
gas, clay, and lime, and that when 
great heat was applied the sealing bond 
was disrupted and the rock was re- 
duced to a powder. When this powder 
was placed in 
water the gas was 
set free so fast 
that it made the 
water boil. The 
powder, or cal- 
cined rock, is now 
known as_ lime. 
This action dem- 
onstrated that na- 
ture used heat and 
moisture in form- 
ing these mate- 
rials into rock. 
Knowing that 
clay contained 
silica, that 
silica furnished 
the sealing quality 
of rocks, experi- 
ments were made 
to reverse the 
order of this rock formation, and a ce- 
ment was produced. Equal portions of 
lime and clay were mixed together and 
stirred until all parts were thoroughly 
mingled, and then the mixture was sub- 
jected to a very high heat, after which 
the resulting mass was ground to a 
powder. When this powder was mixed 
with water, instead of the gases pass- 
ing off as they did in the case of the 
lime, they penetrated the clay and the 
mixture became hard. This was first 


The Furnace is Built U 
Used for Calcining the Lime 


2"0R 3”"PIPE FOR 
CHIMNEY 


called Portland cement, as it was made 
from Portland limestone. 

This discovery partly solved the 
problem of artificial-rock making, but 
not wholly, for the best makes will 
break, peel, and crack without the 
slightest cause and when least ex- 
pected, and besides its dark-gray color 
and rough appearance is unattractive. 
Much progress has been made with 
cement for inte- 
rior decorations 
and many of the 
finest marbles are 
closely imitated. 
This grade of 
cement will not 
weather and its 
use is confined 
wholly to interior 
work. A_ white 
cement is much 
desired and many 
of the large manu- 
facturers maintain 
laboratories where 
experiments are 
carried con- 
stantly in the en- 
deavor to. pro- 
duce it. 

To build a mini- 
ature cement plant, first secure suffi- 
cient common brick to make a fur- 
nace with an inside cavity, 20 in. square 
and 24 in. high. Two sides and one 
back wall are built up, sealing the 
brick with mortar, clay, or cement. 
The bottom is covered with bricks 
standing on edge, and so placed that 
they will be about 14 in. apart, to serve 
as a grate. The top is then covered 
with a piece of tin, or asbestos, and a 
hole is cut in its center to receive a 


of Ordinary Brick and 
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pipe, about 3 in. in diameter, for a 
chimney. ‘This chimney should be 
about 15 in. high. Build the front wall 
halfway up by laying the brick loosely 
together so that the fire will get the air 
through the crevices, then cover the 
grate with kindling, place coal on top 
of it, and start the fire. When it is well 
under way, place a few fair-sized lumps 
of limestone on top of the fire and com- 
plete the wall to the top by laying the 
brick as closely as possible. Use suffi- 
cient coal to burn at least two hours. 
When the fire has burned itself out 
and the furnace has cooled, remove the 
front wall and take out the burned 
limestone. Some parts of the limestone 
will be mixed with the coal, but most 
of it will remain in the lump, which is 


Gauge for Laying Out Model Gear 
Wheels 
The illustration shows a simple de- 


vice for making small gear wheels by 
hand. It is made of a piece of brass, 


The Gauge Steps Off Each Tooth Accurately for 
the Saw to Cut the Next Slot 
14 in. thick and about 5 in. long, shaped 
as shown, forming a tooth, A, accord- 
ing to the size of the teeth required 
in the gear wheel, with the end B ona 
radial line from the center of the wheel. 
Use one or more hacksaws, according 
to the size of the slots or teeth to be 
cut. If one blade is not large enough 
and two are too large, grind off the 
teeth on the inner side of the saws, or 
if two are not large enough, place a 
thin piece of paper or metal between 
them to make the thickness required. 
Make a clamp, C, for holding the blades 
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known as “black lime,” and when it is 
placed in water it will give off gas very 
fast. Obtain some fire clay and thor- 
oughly mix equal portions of lime and 
clay, then place the mixture in a one- 
piece pan, made of pressed tin or sheet 
iron, as a soldered-bottom pan will 
come apart with the heat. Build up the 
front of the furnace as before, build a 
fire and place the pan on the fire and 
let it burn itself out. When the fur- 
nace has cooled, remove the front, take 
out the pan, and pulverize the mass in 
the pan. When this powder is placed 
in water it will become hard. If some 
sand or gravel is mixed with it, and the 
mortar thus formed is spread out over 
a flat surface, a miniature cement side- 
walk will be the result. 


together, by using a piece of sheet 
brass, 6 in. long and &% in. wide. This 
clamp also acts as a depth gauge for 
the slots. 

Place the wheel in a vise and proceed 
by cutting the first slot very carefully. 
Place the tooth A of the gauge in this 
first slot and cut the next by holding 
the side of the saw close up against the 
end of the gauge, at B. This keeps all 
the teeth radiating from the center of 
the wheel. Cut each slot in the same 
manner until all of them are formed.— 
Contributed by George Jupp, New 
York City. 


Homemade Level 


Having need of a level, and there 
being no place to obtain one within sev- 
eral miles, I constructed one as fol- 
lows: A long medicine bottle was filled 
with water and tied to a straight piece 
of wood, 2 ft. long. After setting it 
properly by turning the piece end for 


A Bottle Filled with Water and Tied to a Straight 
Piece of Wood for a Level 


end several times, I found that it could 
be used with accuracy.—Contributed 
by Fred L. King, Islip, L. I. 
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A Circular Swing 


By DAVIS FOSS GETCHELL 


HILE on the farm I constructed 

a circular swing which proved 

very attractive to my boys and their 
iriends. By its side, and suspended 
from the same tree branch, was an ordi- 
nary swing. During the eight weeks 
of our stay the latter was seldom in 
use. The circular swing was a far 
vreater favorite with 
all the young people, 
boys and girls alike. 
Around a_ branch 
of a large elm and 18 
or 20 ft. from the tree 
trunk was looped a 
10-ft. length of chain, 
and to the hanging 
end of this was made 
fast a l-in. rope 
nearly 10 ft. longer 
than was needed to 
reach the ground. 
Directly beneath the 
point where the 
chain went around 
the limb, de- 
termined by a plumb 


bob, was set a 6-in. piece of cedar post 
34% ft. into the ground. This was 
sawed off square 214 ft. above the 
ground. Into the top of this post was 
set a %4-in. rod, to serve as a pivot for 
the swing. It was set in firmly about 


6 in. and projected about 3 in. from 
the top of the post. 


| 


The Circular Swing will be Found Very Safe and Pleasurable, but, as in the 
Anyone Careless Enough to Get in the Way of It will Get Badly Bumped 


Case of an Ordinary Swing, 
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A straight-grained piece of pine 
board, 15 ft. long, 8 in. wide, and 1 in. 
thick, was procured and a hole bored 
in one end large enough to make it 
turn freely on the pin in the upper end 
of the post. Two holes were bored in 
the other end of the board large enough 
to admit the rope. The first hole was 
6 in. from the end, and the second hole, 
3 ft. The hanging end of the rope was 
passed down through one of these 
holes and back up through the other 
and then made fast to itself about 3 
ft. above the board after the board had 
been adjusted so that it would swing 
throughout its length at the height of 
the post, or 24%4 it. from the ground. 
The swing was then complete except 
for a swivel, which was put in the rope 
within easy reach of one standing on 
the board, so that it could be oiled. 

One good push would send the board 
with a boy on the end three or four 


POPULAR MECHANICS 


times about the 90-ft. circle. The little 
fellows would like to get hold of the 
board in near the post and shove it 
around. Once started, it could be kept 
going with very little effort. 

In putting up such a swing, make 
sure to have the post set solidly in the 
ground, as it has a tendency to work 
loose. Tie all the knots tightly. Do 
not look upon the swivel as unneces- 
sary. The first swing I put up was 
without one, and the rope twisted off 
in a few days. 

It is not necessary to climb a tree; 
just throw a stout cord over the limb 
by means of a stone or nut tied to the 
end, then haul the rope and chain up 
over the limb with the cord. Before 
the chain leaves the ground loop the 
end of it and pass the cord through the 
loop. The higher the limb from the 
ground the better the swing will work, 
but 25 ft. will be about right. 


Hand-Operated Motorboat Whistle 


Anyone with a power boat can con- 
struct a blower for the whistle very 
cheaply. The whistle is attached to a 


Bellows Operated by Hand for Blowing a Whistle 
on a Power Boat 


suitable length of pipe, threaded on 
each end. The blower is made of two 
white-pine boards, 1 in. thick, cut as 
shown at A; a thin piece of leather is 
cut like the pattern B, to form the bel- 
lows part, and after it is shaped, the 
edges of the boards are glued and the 
leather placed in position, where it is 


fastened with tacks driven in about 1 
in. apart. The bellows are fastened to 
the under side of a seat with screws, 
and a tension spring is attached to the 
bottom of the bellows and the floor of 
the boat. A cord is fastened to the 
lower board of the bellows and run up 
through to the cabin roof er suitable 
pulleys to a handle within convenient 
reach of the operator.—Contributed by 
John I. Somers, Pleasantville, N. J. 


Filling In Broken Places on Enamel 


Ordinary putty will not do to fill in 
cracks or broken spots on an enameled 
surface, such as a clockface. Fine 
sealing wax is much better, as it hard- 
ens at once, takes color without absorb- 
ing the oil, and does not shrink like 
putty. Use a wax of the proper color 
to match the surface as closely as pos- 
sible. Fit it in and smooth with a 
warm, flexible piece of metal, such as a 
palette knife. Give it one or two coats 
of thin color to exactly match the other 
surface, and varnish. If the article has 
not a high polish, the gloss of the var- 
nish can be cut a little with pumice 
stone. 
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The Tricks of Camping Out 


By STILLMAN TAYLOR 


PART I—The 


Te enjoy a vacation in the woods 
thoroughly, it is essential that the 
outer be provided with the right kind 
of an outfit. The inexperienced are 


likely to carry too much rather than 
too little to the woods ; to include many 
unnecessary luxuries and overlook the 
more practical necessities. 


However, 


The Old Hand at the Camping Game 

Prefers to Cut Poles on the Camping 

Site and Set Them Up on the Outside 
for the Camp-Fire Tent 


camp life does not mean that 
one must be uncomfortable, 
but rather implies plain and 
simple living close to nature. 
An adequate shelter from 
the sun and rain, a com- 
fortable bed, a good cooking 
kit, and plenty of wholesome 
food, are the important 
things to consider. No man 
or woman requires more, 
and if unwilling to share the 
plain fare of the woodsman, 
the pampered ones should 
be left at home, for the 
grouchy, complaining indi- 
vidual makes, of all persons, 
the very worst of camping 
companions. 


Camping Outfit 


The Choice of a Tent 

There are tents and tents, but for 
average outings in what may be con- 
sidered a permanent camp, the regula- 
tion wall, or army, tent is generally 
used to make a comfortable shelter. 
It is a splendid utility tent, with 
generous floor space and plenty of 
headroom. For the perma- 
nent camp, the wall tent is 
often provided with a fly, 
which may be set up as an 
extra covering for the roof, 
or extended over the front 
to make a kind of porch. 
An extension may also be 
purchased to serve the same 


purpose. The 7 by 9-ft. 
wall tent will shelter two 
persons comfortably, but 


when the camp is seldom 
moved, the 9 by 12-ft. size, 
with a 314-ft. wall, will af- 
ford more room. The reg- 


The Wall Tent may be Erected with the Regular Poles, or, 
When Ordered with Tapes along the Ridge, It can be 
Set Up with Outside Tripod or Shear Poles 
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ulation 8-oz. duck is heavy enough, or 
the same tent may be obtained in tan 
or dark green khaki, if preferred. In 
any case the tent should have a sod 
cloth, from 6 to 12 in. wide, extending 
around the bottom and sewed to the 
tent. An extra piece of canvas or floor 
cloth is desirable, but this as well as 
the fly are extras, and while convenient, 
are by no means necessary. The wall 
tent may be erected with the regular 
poles, or it may be ordered with tapes 
along the ridge and erected by sus- 
pending between two trees. The old 
hand at the camping game rarely uses 
the shop poles supplied with most 
tents, but prefers to cut them at the 
camping site and rig them up on the 
outside, one slender pole fastened with 
tapes along the ridge and supported 
at either end in the crotch formed by 
setting up two poles, tripod or shear- 
fashion. 

The “Baker” style is a popular tent, 
giving a large sleeping capacity, yet 
folding compactly. The 7 by 7-ft. size, 
with a 2-ft. wall, makes a good com- 
fortable home for two, and will shelter 
three, or even four, if required. The 
entire front may be opened to the fire 
by extending it to form an awning, or 
it may be thrown back over the ridge 
to form an open-front lean-to shelter. 

The “Dan Beard,” or camp-fire, tent 
is a modification of the Baker style, 
having a slightly steeper pitch, with a 
smaller front opening. The dimensions 
are practically the same as the Baker, 
and it may be pitched by suspending 
between two trees, by outside poles, or 
the regular poles may be used. 

For traveling light by canoe or pack, 
a somewhat lighter and less bulky form 
of tent than the above styles may be 
chosen, and the woodsman is likely to 
select the forester’s or ranger types. 
The ranger is a half tent with a 2-ft. 
wall and the entire front is open; in 
fact, this is the same as the Baker tent 
without the flap. If desired, two half 
ranger tents with tapes may be pur- 
chased and fastened together to form 
an A, or wedge, tent. This makes a 
good tent for two on a hike, as each 
man carries his own half, and is as- 
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sured a good shelter in case one be- 
comes separated from his companion, 
and a tight shelter when the two make 
camp together. 

The forester’s teit is another good 
one, giving good floor space and fold- 
ing up very compactly, a 9 by 9-ft. tent 
weighing about 51% lb. when made of 
standard-weight fabric. It may be had 
either with or without hood, and is 
quickly erected by using three small 
saplings, one along the ridge, running 
from peak to ground, and one on each 
side of the opening, to form a crotch 
to support the ridge pole, shear-fash- 
ion. These tents are not provided with 
sod or floor cloths, although these may 
be ordered as extras if wanted. 

The canoe or “protean” tents are 
good styles for the camper who travels 
light and is often on the move. The 
canoe tent has a circular front, while 
the protean style is made with a square 
front, and the wall is attached to the 
back and along the two sides. Both 
tents are quickly set up, either with a 
single inside pole or with two poles 
set shear-fashion on the outside. A 
9 by 9-ft. canoe or protean tent with a 
3-ft. wall makes a comfortable home in 
the open. 

Whatever style of tent is chosen, it 
is well to pay a fair price and obtain 
a good quality of material and work- 
manship. The cheaper tents are made 
of heavier material to render them 
waterproof, while the better grades are 
fashioned from light-weight fabric of 
close weave and treated with a water- 
proofing process. Many of the cheaper 
tents will give fair service, but the 
workmanship is often poor, the grom- 
mets are apt to pull out, and the seams 
rip after a little hard use. All tents 
should be waterproofed, and each pro- 
vided with a bag in which to pack it. 
An ordinary tent may be waterproofea 
in the following manner: Dissolve 1% 
Ib. of ordinary powdered alum in 4 gal. 
of hot rain water, and in a separate 
bucket dissolve % lb. of acetate of lead 
—sugar of lead—in 4 gal. of hot rain 
water. The acetate of lead is poison- 
ous if taken internally. When thor- 
oughly dissolved, let the solutions 
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How to Pitch a Tent 


It is, of course, possible 
to pitch a tent almost any- 
where, but for the sake o/ 
comfort, it is well to select 
a site with natural drainage. 
Many campers dig a shallow 
trench around the tent to 
prevent water from running 
in during a heavy rain. This 
is a good idea for the per- 
manent camp, but is not 
often necessary if the soil is 
The Forester’s Tent is Quickly Erected by Bm a€ sandy or porous, or where 
Using Three Small Saplings, One along the a2 7 . 

Ridge, and One on Each Side of the Opening 7 a sod cloth is used. 


to Form a Crotch for the Ridge Pole rN 445: It is rarely necessary to 


stand until clear, then pour 
the alum solution into a tub 
and add the lead solution. 
Let the solution stand for 
an hour or two, then pour 
off the clear water and thor- 
oughly soak the fabric in 
the waterproofing mixture 
by rubbing and working the 
material with the hands. 
Hang the cloth up without 
wringing it out. 


The Canoe or Protean Tents Are Good 
Styles for the Camper Who Travels Light 
and Is Often on the Move, and They can be 
Quickly Set Up with a Single Inside Pole 
carry the regular poles to 
the camping ground, and 
they may be omitted except- 
ing when en route to a tree- 
less region. The wall ani 
other large tents may be 
pitched in several ways. In 
some places the woodsman 
cuts a straight ridge pole, 
about 3 ft. longer than the 
tent, and two crotched up- 
rights, 1 ft. or more longer 
than the height of the tent 
The ridge pole is passed 
Rangers or through the opening in the 
in Halves. EachHalf peak of the tent, or fastened 
may be Used 
=f Independently as. a to the outside of the ridge 


One Man, or Both Joined Together to Make Room for Two Persons W ith tapes sewed to the 
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cloth. The two upright stakes are 
then firmly planted in the ground, one 
at the back and the other in front, and 
the ridge pole is lifted and dropped 
into these crotched supports. Set up 
the four corner guys first to get the 
tent in shape, then peg down the side 
guys and slide them taut so that all 
of them will exert an even pull on the 
tent. Another good method for set- 
ting up the side guys is to drive four 
crotched stakes, each about 4 ft. long, 
somewhere near 3 ft. from each corner 
of the tent, and drop a fairly heavy 
pole in the rest so formed, then fasten 
the guy ropes to this pole. When a 
sod cloth is provided it is turned under 
on the inside, the floor cloth is spread 
over it and the camp duffel distributed 
along the walls of the tent, to hold it 
down and prevent insects and rain 
from entering. 

To overcome the disadvantage of 
placing the poles in the center of the 
entrance, the uprights may be formed 
by lashing two poles together near the 
top to make a crotch and spreading 
the bottoms to form a pair of shears. 
Poles may be dispensed with entirely, 
providing the tent is ordered with 
tapes for attaching a rope to suspend 
the ridge of the tent between two 


trees. In a wooded country this man- 
ner of setting a tent is generally 
preferred. 


Where a wall tent is used in a more 
permanent camp, it is a good plan to 
order a fly, a couple of sizes larger than 
the tent. This should be set up by 
using separate poles and rigged some 
6 or 8 in. higher than the ridge of the 
tent, thus affording an air space to 
temper the heat of the sun and also 
serving to keep things dry during long, 
heavy rains. 


The Camping Kit 


The camping kit, including the few 
handy articles needed in the woods, as 
well as the bedding and cooking out- 
fit, may be either elaborate or simple, 
according to the personal experience 
and ideas of the camper. In making 
up a list, it is a good plan to remember 
that only comparatively few articles 
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are really essential for a comfortable 
vacation in the wilderness. A comfort- 
able bed must be reckoned one of the 
chief essentials, and one may choose 
the de-luxe couch—the air mattress or 
sleeping pocket—use the ordinary 
sleeping bag, or court slumber on one 
of the several other styles of camp 
beds. The fold-over combination bed, 
the stretcher bed, or a common bag 
made of ticking, 614 ft. long by 2 ft. 
wide, which is stuffed with browse or 
leaves, will suffice for the average per- 
son. Folding camp cots, chairs, tables, 
and other so-called camp furniture, 
have their places in the large, fixed 
camps, but the woodsman can manage 
to live comfortably without them. A 
good pair of warm blankets should be 
included for each person, providing 
the sleeping bag is not taken along. 
The regulation army blankets are a 
good choice and reasonable in price, 
or the blankets used at home may be 
pressed into service. 

A good ax is the woodsman’s every- 
day companion, and a good-weight tool, 
weighing 3 or 4 lb., and a smaller one 
of 1% Ib. should be carried. When 
going light, the belt ax will suffice. 

The oil lantern is only suited for the 
fixed camp, since the fuel is difficult 
to transport unless it is placed in 
screw-top cans. The “Stonbridge” and 
other folding candle lanterns are the 
most convenient for the woods and 
give sufficient light for camp life. 

The aluminum cooking outfits are 
light in weight, nest compactly, and 
will stand many years of hard usage, 
but like other good things, they are 
somewhat expensive. A good substi- 
tute, at half the price, may be obtained 
in tin and steel, having the good fea- 
ture of nesting within each other, but, 
of course, not being quite so light nor so 
attractive in appearance as the higher- 
priced outfits. Both the aluminum and 
steel outfits are put up in canvas carry- 
ing bags, and an outfit for two in- 
cludes a large and a small cooking pot; 
coffee pot; frying pan with folding or 
detachable handle; two plates; cups; 
knives ; forks, and spoons. Outfits may 
be bought for any number of persons, 
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The Stretcher Bed may be Stuffed with Browse or 
Leaves, or Suspended from Poles and 
Stakes to Make a Camp Cot 


Food Bags with Friction- 

Top Tins to Fit Them, in 

Which Lard, Butter, Pork, 
Ham, and Other Greas 
Necessities are Carrie 


When Going Light the Belt 


Ax is Used The Compass Is by Far 


the Most Useful Instrument for 
the Woods, but Any Reliable 
and Inexpensive Watch 
may be Carried 


A Pack Basket with a Waterproof 
Canvas Lid and Cover, Having 
Straps to Go over the Shoulders, 
ls a General Favorite with 
Woodsmen and Guides 


A Good, Tempered 
Knife Should be Worn at the Belt 


Folding Candle Lanterns 

are the Most Convenient 

The Cooking Kit may be of Aluminum or Steel, All Nesting within the — for the Woods and They 

Pot, and may Include a Folding Baker, or Reflector, with Bread Boar Give Sufficient Light for 
in Canvas Bag, a Wood Salt Box, and a Water-Tight Can for Matches Camp Life 
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and almost all sporting-goods stores 
carry them. The two-man outfit in 
heavy aluminum will cost $9 or $10, 
while the same outfit duplicated in steel 


is priced at $3.35. 
The Camper’s Outfit 


The personal outtit should include 
only the most useful articles, and each 
member of the party should be pro- 
vided with a dunnage bag of canvas to 
hold bedding and clothing, and a 
smaller, or “ditty,” bag for keeping to- 
gether the toilet and other personal be- 
longings which most everyone finds 
necessary for everyday comfort. <A 
mending kit, containing a few yards of 
silk, linen, and twist; a length of mend- 
ing cotton; buttons; a few needles and 
pins, both safety and the common 
kinds, should not be overlooked. The 
veteran usually stows away a bit of 
wire; a length of strong twine; a few 
nails and tacks; rivets, etc., for emer- 
gency use, and it is surprising to the 
novice how handy these several odds 
and ends are found while in camp. A 
compact tin box will form a convenient 
place to keep them and will take up 
little room in the dunnage bag. A med- 
icine case and a first-aid outfit are well 
worth packing; the smallest cases con- 
taining a few of the common remedies 
will fully meet the camper’s needs. 

When carrying food by canoe or 
pack basket, the canoe duffel and pro- 
vision bags are a great convenience, 
enabling the outer to carry different 
foodstuffs in a compact and sanitary 
manner. Food bags may be had in 
different sizes, and friction-top tins 
may be purchased to fit them; and one 
or more of these liquid-proof contain- 
ers are desirable for transporting lard, 
butter, pork, ham, and other greasy 
necessities. The food bags slip into the 
larger duffel bags, making a very com- 
pact bundle for stowing away in a 
canoe or pack harness. 


Carrying List for the Camp Outfit 


For permanent camps, take the wall 
tent with fly, although the Baker or 
camp-fire styles are also good. When 
traveling light by canoe, the canoe or 


protean tents are recommended. When 
going very light by pack, use the for- 
ester’s or ranger’s tent. Sod and floor 
cloths and mosquito netting are op- 
tional. 

The cooking kit may be of aluminum 
or steel, all nesting within the largest 
pot. Include a folding baker, or re- 
flector, with bread board in a canvas 
bag, a wood salt box, and a water-tight 
can for matches. 

Furniture for the permanent camp 
consists of a full-sized ax, double-blade 
or tomahawk style with straight han- 
dle, in a protecting case, whetstone and 
file for keeping the ax in shape. A 
shovel and saw will be needed when a 
cabin is built. A canteen may be in- 
cluded, but is not required on most 
trips. A folding candle lantern is the 
best for the average trip, but an oil, 
or acetylene, lantern may be used in a 
fixed camp. Cots, folding chairs, 
tables, hangers, etc., are only useful in 
fixed camps. 

A pack basket with a waterproof- 
canvas lid and cover, having straps to 
go over the shoulders, is a general fa- 
vorite with woodsmen and guides. Can- 
vas packs or dunnage bags may be used 
if preferred. There are two sizes of 
food bags, one holding 5 Ib. and an- 
other of 10-lb. capacity, with draw- 
strings at the top, and these are the 
best for carrying provisions. 

Pack harness, with a tumpline to go 
across the forehead, is needed when 
the outfit must be carried on portages, 
etc. This may be omitted when pack 
baskets are used. Packing cases of 
fiber may be used for shipping the out- 
fit to the camping ground, but ordi- 
nary trunks, or wood boxes, will an- 
swer as well. 


The Personal Outfit 


An old ordinary suit that is not worn 
too thin is sufficient. Corduroy is too 
heavy for the summer and too cold for 
winter, and canvas is too stiff and noisy 
for the woods. Cotton khaki is ex- 
cellent for the summer, and all-wool 
khaki, or mackinaw, coat and trousers 
are comfortable for winter. Wool is 
the best material for undergarments 
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in all seasons. Two sets of garments 
will be sufficient, as the washing is 
done at night. Be sure to have the gar- 
ments large enough to allow for shrink- 
age. Light-weight cashmere is the best 
material for socks during summer, and 
heavier weight for the winter. Three 
pairs of ordinary-weight and one pair 
of heavy-weight will be sufficient. A 
medium-weight gray-flannel overshirt, 
with breast pockets having button 
flaps, is the woodsman’s choice. On 
short and light trips one shirt will do. 
A light-weight, all-wool gray or brown, 
sweater is a good thing to carry along. 
It is easily wetted through and a fa- 
mous brier catcher, yet most woods- 
men carry one. 

The regulation army poncho is more 
suited to the woeds than a rubber coat 
or oilskins. The larger-size poncho is 
more bulky to pack, but may be used 
as a shelter by rigging it up with poles, 
lean-to fashion. A poncho makes a 
good ground blanket also. 

A medium wide-brimmed hat, in 
gray or brown, is better than a cap. 
A gray, or brown, silk handkerchief 
should be included to wear around the 
neck to protect it from the sun and cold. 
Only few novices will carry one, but 
not so with the regular woodsman. 
The moccasin is the only suitable foot- 
wear for the woods. The “puckaway,” 
with extra sole, is known to most 
woodsmen. A pair of larrigans—ankle- 
high moccasins with single sole— 
are suitable to wear about the camp. 

Ikach member of the party carries his 
own knapsack, or ditty bag, in which 
such things as brush and comb, tooth- 
brush, razor, towel, medicines, station- 
ery, etc., are kept. The extra clothing 
is carried in its own canvas bag. 

Each member of the party carries a 
pair of woolen blankets. Army blank- 
ets in tan color are serviceable and in- 
expensive. 

A good, tempered knife should be 
worn at the belt, preferably one with- 
out a hilt and having a blade 5 or 6 in. 
long. 

A small leather pouch containing a 
few common remedies, such as quinine, 
laxative, etc.; and a small first-aid out- 
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fit should be included in each camper’s 
personal pack. Also a small leather 
pouch containing an assortment of 
needles, darning cotton, buttons, and a 
length of heavy silk twist is a handy 
companion. 

A few sheets of paper and as many 
envelopes, a notebook, pencil, and a few 
postal cards, are usually carried, to- 
gether with an almanac page of the 
months covering the intended trip. 

The compass is by far the most use- 
ful instrument in the woods, but any 
reliable and inexpensive watch may be 
carried. 

Many woodsmen carry a_ small 
hatchet at the belt, and on trips when 
but the few necessities are carried the 
belt ax takes the place of the heavier- 
weight tool. The tomahawk style 
gives two cutting edges and is there- 
fore the best tool to carry. A leather 
or other covering case is needed to pro- 
tect the blades. 

A small tin box containing an as- 
sortment of rivets; tacks; a bit of 
string; brass wire; a few nails; a 
couple of small files; a tool holder with 
tools; a sheet of sandpaper; a bit of 
emery cloth, and any other small ar- 
ticles which the sportsman fancies will 
come in handy, may be carried. It is 
surprising how often this “what not” 
is resorted to while in the woods. 

The odds and ends of personal be- 
longings, as a jackknife; pipe and to- 
bacco; map of the region visited; 
length of fishing line and hook; a few 
loose matches ; match box; purse ; note- 
book and pencil; handkerchief, etc., 
are, of course, carried in the pocket of 
the coat. 


A Camper’s Salt-and-Pepper Holder 


A camper will find a very clever way 
to carry salt and 
pepper by using 
a piece cut from 
a joint of bam- 
boo. A piece is 
selected with the 
joint in the cen- 
ter, and the ends are stoppered with 
corks. 
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A Simple Self-Contained Motor 


To say that the subject of this article 
is the simplest motor in the world is 
not to overestimate it, for the apparatus 
is not only a 
motor reduced to 
its essential ele- 
ments, but com- 
bines within it- 
self its own 
source of electric 
power, all with- 
out the use of a 
single piece of 
wire. The experi- 
ment is very in- 
teresting and 
instructive and 
will well repay 
a careful con- 
struction along 
the lines indicat- 
ed, even though 
not in strict ac- 
cordance with 
the dimensions 
given. 

The first step 
is to procure a permanent magnet, 
about % in. in diameter and 6 in. long. 
If such a magnet cannot be conven- 
iently secured, a piece of tool steel with 
flat ends should be hardened by heating 
it to a dull red and plunging it in water, 
and then strongly magnetized. This 
may be readily accomplished by slip- 
ping a coil of insulated wire over it 
through which the current from a stor- 
age battery or set of primary cells is 
passed. If these are not at hand, almost 
any electrical supply store will mag- 
netize the steel. 

A square base block with neatly bev- 
eled corners is now in order, which is 
trimmed up squarely and a hole bored 
centrally through it to receive the lower 
end of the magnet. Procure a neat 
spool and make a hole in it large enough 
to pass over the magnet. Glue the 
spool to the base after locating it in 
the exact center. 

The outer and larger cylinder is of 
copper, or of brass, copperplated on 
the inside. It is cup-shaped, with a 


hole in the bottom just large enough to 
permit the magnet to be _ pushed 
through with a close fit, to make a good 
electrical contact. The magnet may be 
held in place by having it closely fit the 
spool and the copper cylinder, and by 
soldering the heads of a couple of small 
tacks, or nails, to its under side and 
driving them into the spool. Coat the 
magnet with pitch, or paraffin, from the 
top down, and around its connection 
with the bottom of the cylinder. The 
small thimble shown at the top should 
be of brass or copper, and while one 
can be easily formed of sheet metal and 
soldered, it is not improbable that one 
could be made in seamless form from 
some small article of commerce. In the 
exact center of the under side of the 
top of this thimble, make a good mark 
with a prickpunch, after which a small 
steel thumb tack should be filed to a 
fine needle point and placed, point up, 
exactly central on the upper end of the 
magnet, to which it is held with a little 
wax. The smaller cylinder is simply a 
piece of sheet zinc bent into a true 
cylinder of such 
a size that it may 
be sprung over 
the lower end of 
the thimble. This 
done, it is only 
necessary to slip 
the zinc over the 
end of the mag- 
net until the 
thimble rests on 
the thumb tack, 
and then pour 
some dilute mu- 
riatic or sulphu- 
ric acid into the 
outer cylinder, 
after which the 
thimble and at- 
tached zinc will 
begin to rotate. 
required 
strength of the acid and the resulting 
speed will depend upon the nicety of 
suspension and the trueness of the ro- 
tating zinc cylinder. The zinc will 
have to be changed, but the copper 
undergoes no deterioration. 


How to Make Hammocks 


By CHARLES M. MILLER 


PART I—A Twine Hammock 


ORD hammocks may be made in 

two or more different ways, the 
knots being formed by the simple over- 
hand tie, Fig. 1; the flat reef knot, Fig. 
»- the Solomon’s knot, Fig. 3, or by the 
triple throw-over, Fig. 4; or they can 
be knotted by the process known as 
netting, Fig. 5, in which a_ special 
needle, or shuttle, is used. 

In using any one of the first three 
methods of making the knots it is nec- 
essary to have cords arranged in pairs 
and long 
enough to 
reach from 
one end of the 
hammock to 
the other, al- 
lowing only 
sufficient 
length for the 
take-up in ty- 
ing the knots 
and the spread 
of the meshes. 
The overhand 
knot is large, 
and the Solo- 
mon’s knot is 
a littl un- 
wieldy, but 
is considerec 
more beautiful 
when tied. 
The flat reef 
knot is small, 
is easily tied 
and will not 
slip. The net- 
ting process 
has a good 
knot and has the advantage of a short 
single cord, as the meshes are made in- 
dependently and the cord is carried on 
the netting needle. 

It is a great advantage, when making 
a hammock with the simple overhand, 
the flat reef, or the Solomon’s knot, to 
loop all the pairs of cords at the 
center about a rod, Fig. 6—which may 
be any stick such as an old broom 
handle—knotting from the center to- 


When Making a Hammock with the Simple Overhand, Flat 
Reef, or Solomon’s Knot, Loop All the Pairs 
of Cords at the Center about a Rod 


ward each end, one side being tied, and 
then the other. When the first pairs 
are being tied, the opposite ends should 
be looped up together out of the way. 
Even half the length of a hammock 
makes a long cord to be drawn through 
each time a knot is tied, and each string 
can be wound about the fingers into a 
little bundle and secured with a half 
hitch, using the same cord, and left 
hanging, as shown in Fig. 7, allowing 
sufficient cord free to throw large loops 
in the tying, 
and to make 
about 10 addi- 
tional meshes. 
About 3 ft. 
would be a 
good length 
to be left free. 
It will be 
necessary to 
have 24 pairs 
of cords — 48 
cords in all— 
each 18 ft. 
long to make a 
hammock by 
the first two 

methods of 
tying the 
knots. Seine 
twine of me- 
dium-hard 
twist and 24- 
ply can be ob- 
WY tained from a 
store carrying 
sporting 
goods, and is 
about the best 
material to use for this purpose. 
When these pairs of cords are looped 
on the center rod, and the rod has been 
anchored to a wall, as shown in Fig. 8, 
begin by placing the mesh stick, or 
rather the mesh post, Fig. 9, between 
the first pair of cords, A and B, at the 
left end of the center rod, as in Fig. 8 
and Fig. 6. The simple device illus- 
trated in Fig. 9 is very useful for tying 
any one of the three first-described 
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knots. The device needs no explana- 
tion other than the illustration. It will 
be seen that there are two sizes on the 
top of the post; the smaller is for the 
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The Simple Overhand, Flat Reef, Solomon’s Knot, 
Triple Throw-Over, and Netting Ties 


first time across only. The mesh post 
should be of convenient height for a 
person when sitting on an ordinary 
chair. One foot rests on the base as 
the tying proceeds, but there is no pull- 
ing over, as the tie draws both ways 
on the post, this also doing away with 
the pull on the center rod. 

The cord to the right, B, is taken in 
the right hand and thrown over the 
left cord A, Fig. 8, and is held by the 
left hand. The left cord A is then 
tucked down behind the right, as 
shown in Fig. 10. If the right cord 
goes over in making the first loop, the 
same cord B must also go over in the 
second throw, as in Fig. 11, in order 
to have a proper square knot that will 
not slip. The end of A is then tucked 
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under B, as shown by the dotted lines. 
This makes a very serviceable knot for 
the hammock, but can be also used for 
other purposes. The knot is shown in 
Fig. 2. Draw it up tightly, very hard, 
for knotting is not worth much if it is 
not tied well. 

In case the simple overhand knot is 
preferred, the mesh post is placed be- 
tween the first pair as before, and cords 
A and B are brought to the front as in 
Fig. 12, but are carried parallel into a 
large loop that is thrown over as illus- 
trated, then tucked up through as indi- 
cated by the dotted lines. The thumb 
and first finger of the left hand now 
slide up to the point P, while the right 
hand pulls up the loop as it nears the 
finish, the thumb and first finger crowd- 
ing the loop down hard against the 
mesh post. The small part is used for 
the first row across. The knot formed 
is shown in Fig. 1. 

After tying the first pair of cords, 
using the knot preferred, slip the first 
mesh so made off the tying post and 
place the post between C and D, which 
is the next, or second, pair. Tie the 
second pair and pass on to the third 
pair, which is E and F. Continue mov- 
ing and tying until all the 24 pairs of 
cords have been similarly knotted in 
their first mesh. The last knotting will 
be the twenty-fourth pair, which is rep- 
resented by the cords marked Y and Z. 
Instead of tying cords of the same pairs 
on the return trip across, one cord Y of 
the twenty-fourth pair is tied with one 
cord X of the twenty-third pair, and 
the other cord W of the twenty-third 
pair is tied with the cord V of the 
twenty-second pair, and so on across 
the series. 

On the second row of tying, the post 
is first placed between cords Y and X 
and they are knotted together, but in- 
stead of tying about the small part of 
the post the larger size is used. After 
cords Y and X have been tied, cords 
W and V are combined. It will be seen 
that this is tying the pairs together in- 
stead of combining the two cords of the 
same pair. The third time across the 
combinations are the same as in the 
first row. The large mesh is used on 
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all but the first row. The alternations 
of rows is continued until the cords are 
tied to within 21% ft. of the end. 
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cord, or string, about the whole bundle 
of cord together with the ends, pull- 
ing tightly and tying securely with the 


Tee, 
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The Mesh Post Has Two Sizes on Its Upper End, the Smaller for Cacwing, the First Row of Meshes, and 


the Other for the Remaining Rows. 


Pull out the center rod, insert it in 
the second row of meshes, loosen the 
ends that were looped up and begin the 
knotting of the opposite ends of the 
cords. When both sides are completed 
to within 214 ft. of the ends, the center 
rod is removed and inserted in the last 
row of meshes. Another simple device 
will be found efficient, which consists 
of a board, 30 in. long, three or more 
inches wide and 1 in. thick, with three 
nails driven in slanting, as shown in 
Fig. 14, to prevent the ring and rod 
from slipping off as the tying proceeds. 
One 2%-in. galvanized ring will be re- 
quired for each end. The ring is at- 
tached to the single nail at the end with 
a string. This will be found better 
than just slipping the ring over the 
nail, as it is necessary to have a little 
more play in putting the cords through 
for the tying. The distance from the 
rod to the ring should be 2 ft. The tie 
is made in pairs as before, one cord 
going under and the other over the 
side of the ring, using the flat reef knot. 
There will be a few inches of ends re- 
maining after the tie is made and these 
are brought back to the main body of 
the cord and wound with an extra cord 
used for that purpose. The winding is 
started by looping the end of the extra 


his Illustration Also Shows the 


anner of Tying the Knots 


flat reef knot. ‘This is illustrated in 
Fig. 15. The winding should be about 
114 in. long where the turned-back ends 
are cut off. Each time the cord is 
wound about the bundle it should be 
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Tying the Overhand Knot and How to Run the First 
and Second Rows Across 


looped through its own winding and 
drawn tightly. This is practically the 
buttonhole loop. To finish the winding 
the cord should be given a double loop- 
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ing through its own winding; then with 
an awl, or other pointed tool, work a 
way through the under side of the 
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Attaching the Rings to the Ends of the Cords and 
the Binding near the Rings: All the Pairs of Cords 
are Looped about a Rod in the Center, and the 
Knots are Made toward the Ends 


other windings so that the end may be 
brought out farther back and pulled 
tightly, to prevent unwinding when the 
pull comes on the hammock. Attach 
the ring to the opposite end in the 
same manner and the hammock is com- 
plete. 

The edge can be bound the same as a 
tennis net, or a rope can be run through 
the outside meshes lengthwise, as de- 
sired. A very pretty effect can be ob- 
tained by knotting, in a similar man- 
ner to the body of the hammock, an 
apron fringe for the sides. 


Homemade Section Liner 


For the rapid and uniform hatching 
of cross sections this little device will 
be found to give results equaling most 
of the high-priced instruments that can 
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Block Used in a Triangle to Move It at Equal 
Distances for Making Section Lines 


be purchased. It consists of a hard- 
wood block used in connection with a 
45° triangle. The corners are cut to 
permit the triangle to slide the desired 
distance; then, by alternately sliding 
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the triangle and block with the left 
hand, equal spacings can be drawn 
without measurements of any kind. 

Two different spacings may be 
drawn with one block by reversing it, 
and two blocks having a different loca- 
tion of the angles will give four spac- 
ings, which is about all the draftsman 
requires in ordinary practice. No 
alteration of the triangle is required 
with this device, and it requires but 
little skill to construct it—Contributed 
by J. A. Shelly, Brooklyn, N. Y. 


Tray Attachment for Developing Films 


An ordinary tray can be used for film 
development, when there is no tank at 
hand, by the use of the attachment 
shown in the sketch. It consists of a 
strip of sheet metal, or tin, bent to fit 
under the tray and up on both sides, 
to provide bearings for a roller. The 
roller is made of hard rubber and should 


Roller Attached to a Tray for Use in Developing 
a Full-Length Film 


be of such size that its lower surface 
will be under the developer in the tray. 
The film is drawn back and forth under 
this roller. 


An Automatic Window Closer 


The window closer consists of a 
weight, A, attached to one end of a 
cord, B, which runs through several 
pulleys and has its other end attached 
to a hook in the center of the window 
sash, as shown in Fig. 1. The weight 
A is held in an elevated position by a 
small trigger which is operated with 
an electromagnet. 

The arrangement of the weight and 
its control is shown in Fig. 2. The 
latch C is held in a horizontal position 
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by an extension on the arm D, which 
in turn is held by a latch, E. The 
latch C is mounted on the same sup- 


is shown in Fig. 3, in which G repre- 


sents the electromagnet to trip the 
trigger that supports the weight, and 
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The Window is Antomeniody Closed by a Weight at the Time Set on the Alarm Clock When the Key 


Closes the 


porting shaft as the arm D, and they 
are connected with a coil spring hav- 
ing the tension in such a direction that 
it holds the latch C down on the exten- 
sion of the arm D. When the weight 
moves up through the box the latch C 
will rise and allow it to pass down be- 
side it. The latch holding the lower 
end of the arm D may be released by 
means of an ordinary vibrating bell 
arranged so that its clapper will strike 
the extension F on the latch and thus 
cause its upper end to move from the 
engagement with the arm D. A small 
coil spring is attached to the arm D 
so that it will be returned to its ver- 
tical position when the weight has 
passed C and thus make it ready for 
the next operation without any adjust- 
ment except raising the weight and 
setting the clock. 

A diagram of the electrical circuit 


ectric Circuit, Causing the Magnet to Release the Latch 


H the contact which remains open 
until the weight is raised to the upper 
position, when the spring J is forced 
against the spring K and closes the cir- 
cuit. The circuit still remains broken 
until the contact L is closed by the 
key on the alarm clock, which is set 
in a vertical position between two 
springs representing the terminals of 
the wire. The contact H should be so 
located on the housing for the weight 
that it will be closed only when the 
weight is resting on the latch C. The 
circuit is then opened as soon as the 
latch C is released, and the clapper will 
stop vibrating. 


@ When a pencil becomes too short for 
the hand, apply paste to about 1 in. of 
the rubber end, roll on a sheet of paper 
about 6 in. long, and almost all of the 
pencil can be used. 
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INTERESTING NEW PATENTS 


BUBBLING FOUNTAIN ATTACHMENT FOR 
WATER FAUCET (Fig. 1)—This attachment is in- 
tended to be applied to any water faucet such as 
is commonly used in lavatories. It is pivoted to an 
arm which is bolted to the body of the faucet and 
has at the bottom an inverted gooseneck which 
fits against the mouth of the faucet when the 
attachment is in operative position. When not in 
use it is easily swung out of the way, leaving the 
faucet clear. 


FOLDING VESTIBULE FOR AUTOMOBILE 
(Fig. 2)—The vestibule is formed by the ordinary 
door of the limousine combined with a false door 
which is made up of folding sections and is swung 
back into a recess at one side of the limousine door 
when not in use. In using, the door of the 
limousine is first openzd at right angles to the car. 
The top section of the false door is then opened out 
horizontally, the door is swung to a right-angle posi- 
tion, and the top section is secured in place to serve 
as a roof for the vestibule thus (comed. The 
bottom section is unfolded and dropped on the 
running board to give additional protection. 


PERAMBULATOR WITH NURSING-BOTTLE 
ATTACHMENT (Fig. 3)—The perambulator con- 
sists of a frame mounted on casters and supporting a 
canvas seat so made that the baby’s legs are free 
for —— A nursing bottle is mounted on the 
end of a flexible arm which is supported on the 
perambulator frame so that it is always within easy 
reach of the baby’s hands. 


KNOCKDOWN COT AND SHELTER (Fig. 4) 
—The, frame for supporting the cot and canvas 
shelter is made of tubular sections and can be 
easily set | or taken down. The cot bottom and 
shelter are both detachable from the frame so that 
the whole device can be folded compactly for 
transport. 


HORSESHOE MADE TO PREVENT SLIP- 
PING (Fig. 5)—This horseshoe is made with cross 
ribs and grooves to give the horse a firm hold on 
slippery roads or pavements. It is made of one 

iece of steel on which all the ribs and grooves 

ave been made to the same shape, so that when 

it is bent to the form of a horseshoe, one side 
prevents slipping forward and the other prevents 
slipping backward. 


SPRING MOUNTING FOR BICYCLE 
WHEELS (Fig. 6)—This ingenious arrangement 
is intended for absorbing road strains and insuring 
ease of riding. For accomplishing this, both the 
front and rear ends of the frame are mounted on 
leaf springs, as shown. 


COT FOR AUTOMOBILE (Fig. 7)—The apron 
forming the cot is carried on two inclined supports 
which rest on permanent fixtures at the side of the 
car body. The cot is held securely in place by guy 
wires attached to the front and rear of the car, as 
shown. The whole device is taken down and folded 
compactly when not in use. 


PARCEL CARRIER FOR BICYCLE (Fig. 8) 

‘he carrier has two openings near the top of 
such size that it can be slipped over one of the 
handlebars, as shown. At the bottom is a strap 
for attaching the bottom of the carrier to the 
steering post. 


FISHHOOK SPREADER (Fig. 9)—This device 
is designed to keep the hooks apart regardless of 
the way the line is thrown or the force or direc- 
tion of the current. It consists simply of a wire 
bent to circular form. The line is attached to the 
middle of the loop and the hooks to the ends. A 
weight suspended from the top keeps the device 
upright. 


FRUIT PICKER (Fig. 10)—This picker consists 
essentially of a canvas receptacle equipped at the 
top with shearing blades for severing the stem of the 
fruit. The canvas is mounted on a light metal 
frame, while the ends of the blades are connected 
by links that keep them always parallel with each 
other. The device is operated by two extensible 
handles which are pivoted together just under the 
receptacle. 
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ELECTRIC HANDSAW (Fig. 11)—Power is 
supplied by a small electric motor carried in the 
handle, the current being taken from any electric 
light socket through a cable. The shaft of the 
motor operates the saw through a bevel gear. Both 
the gear connection and the guard are adjustable 
for saws of larger or smaller diameter. 


SCOW THAT IS SELF-DUMPING AND 
SELF-RIGHTING (Fig. 12)—The hull is divided 
into two compartments, one placed above the other 
The lower compartment is an air chamber, the 
upper is provided with valves at one side, and 
above this compartment is the deck for the load. 
In operating, the valves in the upper compart- 
ment are opened, and the water as it enters at one 
side only causes the scow to tilt. The amount of 
tilting is limited by a float carried on a pivoted 
arm. Chains attached to this float release the doors 
when the scow reaches the extreme position, per- 
mitting the load to slide off the deck. The scow 
then rights itself through the buoyancy provided by 
the air chamber. 


GAUGE FOR CUTTING HAIR (Fig. 13)—This 
gauge can be adjusted to hold the attached comb 
at any desired distance from the head. The handles 
are joined by @ spring and the adjustment is made 
by 2 ratchet that connects the forward ends of the 

andles. 


FENCE-BUILDING TOOL (Fig. 14)—The head 
of this tool comprises a wire stretcher, hatchet, 
and nail puller, while at the opposite end of the 
handle is a curved prong that serves as a staple 
ae The back of the head is curved to fit the 
ence post and is worked against the post, as shown 
The nail puller consists of a U-shaped plate secured 
to the side of the head and provided with a tri- 
angular slot. 


SHOCK ABSORBER (Fig. 15)—Each end of 
the chassis bears on two levers, each of which is 
supported at one end by the axle and has its 
opposite end connected by a link with a second 
lever. The upper end of the second lever bears 
against a horizontal coil spring carried on the frame, 
the lever being curved upward and pivoted to the 
frame, as shown. 


COMBINED RAINCOAT AND LIFE PRE. 
SERVER (Fig. 16)—The feature of this garment 
is that it has two separate compartments, one being 
occupied by the body when the garment is used 
as a raincoat, and the other, when it is used as a 
life preserver. When it is used as a raincoat, the 
water-tight gloves and boots are folded in and 
fastened to the lining. To use as a life preserver, 
the wearer gets into the other compartment, when 
the hands, feet, and body are entirely covered, and 
inflates air-tight compartments at the front and 
back by blowing through tubes arranged around 
the collar. 


GOLF CLUB (Fig. 17)—The purpose of this in 
vention is to provide a means for placing the center 
of gravity of the head in just the right position 
to suit the needs of the user. This is accomplished 
by providing holes in the head and filling these 
with cylinders made of metal of different weights, 
such as aluminum, iron, and lead. 


INSECT DESTROYER (Fig. 18)—This device 
is intended mainly for destroying the boll weevils 
that infest cotton plants. Each hood is provided 
with an opening at front and rear and with a slotted 
bottom, so that the bolls traverse the interior of the 
hood. The weevils are knocked off the bolls by 
flaps inside the hood and fall into oil or other 
destructive liquid carried in receptacles at the bot- 
tom of the hood. 


NOVEL AUTOMOBILE SIGN (Fig. 19)—This 
sign is evidently intended for boosting the safety- 
first movement. It is designed to be mounted on 
the radiator of an automobile. 


ADJUSTABLE CLAW HAMMER (Fig. 20)— 
The claw and hammer portions are separate, the 
hammer only being rigidly fixed to the handle. The 
claw may be slid backward or forward and fixed 
in any position by means of a tongue that engages 
notches in the handle. 
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160 POPULAR MECHANICS 
A CONVENIENTLY ARRANGED FRAME COTTAGE 


TRUNK Room 8 7 
BED Room 


Was TaAnen From 


CLOSET 


4 
INTERIOR View 
TRUNK ROOM Room 


. h~ attractive six-room cottage is located in western New York and was designed not only 
with the idea of obtaining the utmost convenience in arrangement but to suit the climate 
of that particular section of the country. It is a frame structure resting on stone foundations, 
with exterior walls faced with double-row shingles. The veranda is in white, while the body 
of the building is brown with white trimmings and red roof. The chimneys are built of yellow 
brick. The living room and dining room are finished in chestnut and have beamed ceilings, the 
kitchen is finished in yellow pine, and the second story, in white pine. All rooms have hardwood 
floors. One of the unusual features of this cottage is the way in which the corners of the 
second floor, which would otherwise have been waste space on account of the slope of the roof, 
have been utilized for trunk rooms, these rooms being in effect equivalent to one good-sized 
attic. Thecottage is heated by steam and was built complete at a cost of approximately $4, 200. 


First-Floor Plan Second-Floor Plan 


| accordance with the editorial policy of this magazine never to accept compensation in any form 

for what appears in our reading pages, and also to avoid all agueqeonce of doing so, we are obliged 
to omit the name of the maker or the seller of any article described. This information, however, is kept 
on file and will be furnished free, by addressing Bureau of Information, Popular Mechanics Magazine, 
Chicago. [Editor] 
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